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WHITE HEAVY DUTY TRUCKS 


with Double Reduction Gear Drive 


White Trucks are 
noted for economy 
in operation. They 
have always been 
designed with that 
one end in view. 
The 3-3% and 5-ton 
models with Double 
Reduction Gear 


Drive reach a new 
low level in the cost 
of heavy hauling. 
They surpass all pre- 
vious accomplish- 
ments in the way of 
doing the most 
work for the 
least money. 


The fuel saving alone is a big, item. 











Cf) THE WHITE COMPANY, Cleveland 
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To the Future of Business Success 
A Contribution 


The vital factor in all business 
is Transportation. 


America today stands for Big Business because of — 


—— —- —~agp, 





—the tapping of the resources of our great Nation 
—the assembling of our varied raw materials 

—the converting of these materials into merchandise 
—the sale of these articles of commerce everywhere 
— the delivery to complete the business transaction 








These operations carried us to a high 
pitch of progress because American 
business invested in Transportation. 


Railways and waterways have had a 
wonderful influence, but they have 
limitations and these limits have been 
reached. 


The air-way is yet but a vision for com- 
mercial haulage. 


The highways are the future paths for 
transportation. 


Motor Trucks have been tried in the 
fiery furnace of War and are now 
ready to extend the limits of rail and 
water by dependable, rapid haulage 
service over the highways. 


MOTOR TRUCK TRANSPORTA- 
TION will carry business much higher. 
The limits of the motor truck are not 
in view. 


TO PROMOTE BIG BUSINESS OF TODAY AND TO- 
MORROW we desire to make a worthy contribution to 
Transportation—the builder of prosperity and happiness. 


| We contribute the 


FLEXIBLE SELDENS 


| e “IN-BUILT QUALITY”? Motor Trucks 


| “TRUCK TRANSPORTATION,” the new Selden Magazine, 
has valuable data for you. It will be mailed to you regularly 
| on request. 


SELDEN TRUCK CORPORATION 


Rochester, New York 
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Just before the Auction. Park of 253 Miscellaneous Used Trucks, waiting to be sold to the highest bidder. Representing an initial investment of 
$750,000.00 and an average depreciation of over 60 per cent. 


Who gets the Advantage 


ONDITIONS will 

settle themselves as 

soon as every man 
figures his prices on a rock- 
bottom basis,’’ says an in- 
ternational authority on 
Commerce. 


“Inflation in one line 
means inflation all along the 
line. No man knows where 
he stands. The only advan- 
tage is with the shrewd 
trader.’’ 


ROM the very start the 

Packard Company has 
made the rock-bottom price 
one of its foundation prin- 
ciples. 


ThePackard list price is net. 


The Packard Truck is built 
to give assured Transpor- 
tationforten years and more. 


A truck of unified design 
and construction. A Packard 
creation— not an assembled 
truck. 


Each part a Packard part— 
designed for its type of truck, 
with the same factor of ser- 
vice as every other part. 
Subject to rigid Packard in- 
spection clear back to the 
ore in the mine and the 
standing timber in the forest. 


The Packard Company rec- 
ognizes that when the mer- 
chant, the industrial man, the 


farmer, buys a truck he is 
really buying transportation. 


What he is looking for is 
net results—net costs—net 
values. 


HE Packard Company 

are experts in Transpor- 
tation. Every activity of the 
Packard Organization comes 
down to this one great ser- 
vice—transportation at net 
cost. 


The man who buys a Pack- 
ard Truck gets it on the basis 
of dollar for dollar value— 
not because he is a ‘“‘ shrewd 
trader,’’ but because the 
truck is built and priced 
that way. 


“Ask the Man Who Drove One in France” 
PACKARD MOTOR CAR COMPANY, Detroit 
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The production of motor trucks from 1909 to 1919, shown by composite trucks whose bulks are proportional to the figures that they represent 


The Growth of the Automobile] 

O you recall when the appearance of a “horseless 
D carriage” on the streets was the signal for all 
the small boys in the neighborhood to trail along in 
the wake of the monster with ribald cries of “get a 
horse’? Do you recall when the word “automobile” 
was making its reluctant debut in the English lan- 
guage, and the substitute “auto-go-but-don’t” was 
fraught with tragic truth? If you do, you will feel 
no disposition to quarrel with the theme of our 
lower drawing, which presents a group of automobiles, 
drawn so that their bulks are proportional to the total 
output of cars for the years which they represent. It 
will appear at first glance that the tiny car that stands 
for the small beginnings of the industry in 1899 does 
not look like the automobiles of those primitive days; 
the fact is, we have made all these cars in the same 
mold to afford a more definite size comparison. 

It will be noted that from the 3,700 automobiles of 
1899 to the 127,731 of 1909 the increase from each five- 
year period to the next was substantially uniform, 
heing each time just about 600 per cent. But after 
1909 the automobile industry was no longer an infant 
one, and while the numerical increase became even 
heavier after that date, the ratio of growth had to 
fall off, or the entire face of the land would have been 
covered by a solid blanket of automobiles. Even so, 
the 400-per-cent jump in the five years from 1909 to 
1914, and the 300-per-cent increase in the following 
three years, are large enough to make a striking ap- 
peal when represented graphically as in our drawing. 

It is of course a good deal of a problem to say just 


to depict the growth ¢ 
in a graphic way, we do not have to go back 
million and three quarters 
senger car, and had to wait until the latter had passed 
its adolescence before it 
years after the first 
separate industry, 
made at the rate of only 400 per year. 
production level approximately 
to that of the passenger car ten years befere. 
it continued to enjoy 
1917 there were made in round numbers 125,000 tracks 

It will be noted that the production of trucks never 


this figure fell to a little more than nine hundred thou 
But if we are to estimate with any attempted 


with the actual production 


have followed normal conditions in 


From 1914 to 1915 the percentage of in- healthy growth, 


It seems that it would hardly 
20 per cent, if only because of the fact that the fur- 
the single exception of the year 1915, when it Jumped 


1/16—for every truck manufactured in 
normal year there are 16 passenger cars. 


hardly seems likely 
have fallen below this figure 


the manufacture of slightly over two million cars, had 
This output we have represented 
by means of the shadow car in the background of our 
drawing, while the solid structure in front of it gives 
us the magnitude of the production actually attained 
requirements of the 
year added to the deferred production that 
banner year if only 
labor and supplies are obtainable in sufficient volume 
the business that is to be done. 


not war intervened. 


1918 is abnormal showing also the estimated 
thorities is somewhere in 
We make no attempt 
senger cars, simply because we can 


their number that is worthy of attention 





Copyright, Scientific American Pub. Co, 
Graphic showing of the automobile production in the United States for representative years since the dawn of the industry. The shadow car shows where the estimated 
output for 1918 would have gone had it not been for the war, which cut it to the proportions actually shown 
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Review of the Year, 1919 
The World Crisis 


r VELVI \ re rejoicing that the 
i iri i ! 
| ‘ ‘ hand to 
‘ ‘ 1M Doda the 
broad ivy up the 
‘ $ is be eeded by a 
i ‘ i gy wil ire heard 
‘ p jul ad hatred 
optin o believe 
r ¢ ation and 
eneral 
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' ( he g it people wi weather 
ett ade to era 
steadily sine rosperity An attitude of reaso 
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I ir i I ") ind let I once more 
‘ li “ay 
But ho i e world o1 upward way? 
the Se te f ie | mi States has tit n hts power, 
*' ! ta e of the Peace Treaty to reverse the 
ale ' ~ rnight 


Engineering —Electrical, Hydraulic, Etc. 


Althougt | id field engineering, the past 
: has no i rd of startling achievement, it is cer 
il tha wit » clendlo« in the world’s affairs due 
ur Senate } <= foe broken ome works of magni 

‘ le nderta ket Here in the United States we 
tered wurm 1e extension of our transit facili 

‘ wrticularly in the city of New York The neces 
iry legislation has been secured for building a large 
ehicular tunnel beneath the Hudson River to pro 
le for the ever-increasing stream of automobile and 


notor truck traff it is realized that the question 


if ventiiation is fundamental, and the final plans will 


« drawn so as to secure at all times an ample volume 


fresh air, with minimum content of poisonous 


os Me Channel tunnel is to be built The last 
biection, which was a military one, has been removed, 
or under the new conditions of friendship between 


France and Great Britain, the tunnel, in the event of 


future military trouble, would be of priceless value 


for the rapid conveyance of troops and munitions. 


codperating in a scheme to pierce 
with feet in 


France and Spain are 
566 


a tunnel 17 


the central Pyrene 
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of rails 
water 


connecting line 


the 


is gratifying to know 


length, thus adding a third 
matter of 
that the Pan- 
Over 5,000 
1919 fiscal 


reached a 


between the two countries, In 


transportation, it 


ama Canali is fulfilling every expectation. 


vessels cleared at each terminal during the 


rhe 


natural angle of 


year huge slides at Culebra have 


repose; Gatun Lake has proved ample 
whole vast 
the 


functioning 


the 
locks and 


to supply the demands of lockage, and 
scheme, including the operation of the 
docks at 


satisfactorily, It 


wharves and their terminals is 


most banner day in the his 


was a 
tory of this enterprise when the Pacific fleet, including 
four divisions of dreadnoughts or fourteen ships in all, 


passed through the Canal from the Atlantic to the 
Pacific without a hitch The New York State Barge 
Canal, the greatest inland waterway of its kind, is 


completed with the expectation of dredging out to full 


depth on some stretches where silt has accumulated. 
The equivalent of about 200 standard barges is now 
in operation, and the realization of the full benefits 


of the Canal simply awaits the construction of termi- 


and of a sufficient number of barges. 
With 


needed 


nals 


the return of normal conditions, some greatly 


will be carried out as part 


Had it not 


bridge construction 


of various schemes of improved transit. 


been for the war, the Hudson River bridge, with its 
3,000-foot span, would have been under construction. 
Good progress is being made in the construction of 


dry docks of adequate size, particularly for the Navy. 


After enormous difficulties, the Pearl Island dock, with 


i length of 1,000 feet, a width of about 114 feet, and 
a depth of 3244 feet, has been completed. This will 
prove to be a work of great strategical value. In ad 
dition, the Navy is now possessed, or soon will be, of 
some halt dozen docks each a_ thousand feet in 
length, including the great Commonwealth dock in 
Boston A notable engineering event of the year was 
the celebration on August 25, 1919, of the James Watt 
Centenary, and it is significant of the advance made 
since his day that there was put in successful opera 

this year at one of the big transit power stations 
(at 74th Street, New York) a compound steam tur 
bine, having a total output of 100,000) horse-power 
In railroad engineering there has been a steady i 
crease in the size of units. Thus, the Pennsylvania 
Railroad recently exhibited a Mallet locomotive 
weighing 800,000 pounds, of which 580,000) pounds 


represents the weight of the locomotive. Coal cars 


have gone up to 210,000 pounds’ capacity, and other 
rolling stock in proportion. 

Very impressive has been the advance of electrical 
engineering. So vast are its ramifications that it may 
be said to lay its hand upon all engineering. The 
water turbine is but handmaiden to the electrical gen- 


erator; a Panama Canal calls upon electricity to op- 
erate its lock gates and haul the shipping through the 
chambers; it has monopolized the mariner’s com- 


lock 
pass and it bids fair, some day, to be running most of 
his ships. 

Electric engineering work has been very largely held 
we have seen in 
dam at Mary- 
80,000 horse-power. 


up by the exigencies of the war, but 


the country the completion of a great 
ville, Tennessee, which will yield 
[ts height from the foundation to the crest is 225 feet. 
the full 


water between Niagara and Lake Ontario by 


The ambitious scheme for developing head of 
the con- 
struction of a canal along the Canadian shore of the 
put through. The hydraulic 
plants at the Falls utilize only about one-half of the 
Those at the end of the canal will use practically 
300 feet. 


river is being electric 
head 


the whole head of about 


Industrial Science 
In the field of applied science, the past year has been 
rather than of 
outstanding achievements that can be cited by name 
and date. Thus, as an aftermath of the war, 1919 will 
zo down in the records as the year of the application 


one of tendencies and development 


of the gas mask in scores of hazardous occupations. 
It will be remembered as the year in which were first 
recognized the full determining the 
physical properties of metals through magnetic analy- 


possibilities of 


sis, without destruction of the parts tested. 
At the same time, the chemist will record the year 
just past as the period in which an almost equal de- 
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gree of fineness in analysis was made general by the 
use of the microscope in studying the crystal struc- 
ture of samples. He will also localize in this twelve 
months the formal recognition of the tremendous part 
played by colloids—almost infinitely divided substances, 


the processes 
upon which many of our industries depend, and the 


the diametric opposite of crystals—in 


consequent improved control which he has acquired 
He will probably fix upon 1919 
as the dividing line between the laboratory and the 
commercial the fixation of atmospheric 


over these processes, 


stages in 
nitrogen, 
Pure Science 

If applied science can make a showing for 1919 only 
by exhibiting the progress which it has made on the 
unfinished work of other years, the case is different 
the These 
two have collaborated during the year to effect the 
final step in what appears to be the overthrow of the 


with the pure physicist and astronomer, 


classical ideas as to the nature of the universe; there 
is, indeed, little doubt that an achievement has been 
recorded which can be mentioned in the same breath 
only with the discovery of the earth’s sphericity, the 
realization that it rather than the rest of the universe 
moves, and the formulation of the law of universal 
gravitation. 

We have said something about the Einstein theories, 
Anything like full discus- 
of course be impossible to the point of 


and shall have more to say. 
sion would 


absurdity in this small space. By way of making this 
review complete, however, we must define the Einstein 
doctrines to the extent of saying that they make the 
of all depend upon the 
velocities of the bodies involved; that for the special 
where small compared with 


that of light—and of course this special case includes 


numerical values phenomena 


case these velocities are 


the planetary velocities which have up to recent years 


been the extremes within our experience—for this 
special case the new doctrine reduces to the Newtonian 
system; but that for velocities comparable with that 


of light—velocities which the recently acquired ability 
to investigate the sub-atomic world have actually laid 
open to our observation—things turn out so differently 
that 


mon 


we are forced to conclusions that shock our com- 


trained as this is in the old way of think- 


sense 


Mass and dimension are not constant, but change 


ing. 


as velocity changes; time itself is not the same every- 


where, but is a function of and neither time 


space; 
nor space nor force nor matter have any independent 
but 
are as meaningless without each other as is velocity 


values, are all bound up with one another, and 


without time. 
that we shall have 
the Einstein de 


There is little remaining doubt 
But 
velopments, the past year would have been a busy one 


to aecept all this, even without 


in pure science. The astronomer has pushed his in- 
quiries into the distances and brightness and motions 
of the Where once he was content to catalog 
them by later to investigate 
means of spectroscope, Now he 
this, the ingenious of 
deductions tells us that the visible universe is at least 
300,000 light years in diameter; that Rigel, the giant 
among stars so far as is yet established, is 12,000 times 
as the sun; that some of the stars are dem- 
at least ten million years old. 

the notable lesser items to be recorded are 


stars. 
name and position, and 
the 


their content by 


goes and by most 


far beyond 


as bright 
onstrably 

Among 
the observations of several astronomers which seem to 
indicate that the moon is not totally dead, but pos 
sesses something which answers in a way to the defi- 
nition of the improvement in the 
spectroheliograph technique by which wonderful pic 
tures of the sun are an everyday occurrence; the final 
establishment of a network of stations throughout the 
world in which the fine local variations of the gravi- 
tational constant will be measured with the utmost 
accuracy ; and the announcement, as a residuary legacy 
of the war, that a process had been worked out and 
successfully employed for employing infra-red light 
in sending signals which can be detected only by the 
rankest kind of chance. 


Naval 
The opening of the present year found the United 
States Navy in an exceedingly strong position rela- 


vegetation ; rapid 
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tively to the other navies of the world. A comparison 
ef dreadnought strength showed that, if the present 
puilding programs of the various powers are completed, 
the United States will be stronger than the combined 
We shall 
Japan, 
Britain, of course, 


forces of the next three great naval powers. 


possess 19 dreadnoughts as against 21 for 


France and Italy combined. Great 
because of her superb shipbuilding effort in the great 
war was stronger than ourselves; but in agreement 
with the suggestions of our President, all of the great 
naval have ceased 
capital and 


some of the lesser units which were partially completed 


powers, except possibly Japan, 


ship construction are merely completing 
during the war. Great Britain has got rid of all her 
predreadnoughts and armored cruisers, some of her 


earlier battle-cruisers, and is seriously contemplating 


the striking of her early 12-inch gun dreadnoughts 
from the list. The United States, the protagonist of 


disarmament at the Peace Conference, is the only 
navy that is increasing its naval forces, and this she 
is doing to the extent of building 18 battleships and 
battle-cruisers. The Naval Board has recommended 
an additional three capital ships, making 21 in all. The 
trials of the dreadnought “New Mexico,” our first bat- 
tleship to be driven by the new electric drive, were 
a great In addition to the admitted advan- 
tage of easy controllability, the ship has already shown 


herself to be superior in economy to our battleships 


SUCCESS, 


using the reciprocating engine and steam turbine drive. 
This fairly that the electric drive 
will be the drive of the future for all of our vessels. 
The British seem well satisfied with their mechanical 
reduction gear which is being utilized for the transmis- 
Our 
new 43,200-ton battleships known as numbers 49 to 54, 
with 684 feet overall length, have the enormous beam 
of 106 feet; they will carry twelve 16-inch and sixteen 
6inch guns and have a speed of 23 knots. Our old 
friends, the battle-cruisers, have been greatly modified. 
By increasing the beam to 10514 feet, it has been pos- 
sible to get all the electric and steam machinery be- 
low the protective deck reducing the anti- 
torpedo protection. has gone up from 
35,000 to 43,500 has been dropped from 
35 to 33.25 knots, and, we doubt that the 
armor plan has been greatly increased. These changes 


makes it certain 


sion of over 37,000 horse-power on a single shaft. 


without 
Displacement 
tons, speed 


have no 


put our battlecruisers in the same class as the 
“Hood.” They will be, practically, battleships with 


battlecruiser speed, and will carry eight 16-inch and 
sixteen 6-inch guns. 
type of ship. The latest British destroyers have been 
showing from 37 to approximately 40 knots, this last 
being achieved by the “Turquoise,” which steamed for 
four hours at an average speed of 39.6 knots. 

The last “ew months of the year have brought forth 
some startling from high naval authori- 
ties as to the future of naval warfare and the compo- 
sition of naval fleets. Lord Fisher and Admiral Scott 
believe that the day of the battleship has gone, and 
that the command of the air will mean the command 
of the sea. May be; but it has yet to be proved. At 
the same time, it is significant that Great Britain 
should be directing her energies and her wealth so 
lavishly toward war in the air. She is building sea- 
planes of vast and capacity and although her 
original airplane program been modified, it is 
still very ambitious. The revulsion against the sub- 
marine due to German misuse of it has largely sub- 
sided, and there is a consensus of opinion among naval 
men that this type will figure even more extensively 
in the future shipbuilding programs of the various 
navies. The type of ship most favored seems to be one 
of our S type, of about 850 displacement. 
Whether huge submarines of the British K type of 
2,000 to 3,000 tons displacement and 24 knots’ speed 
will be permanently adopted is a for the 
future. They were built as fleet submarines, intended 
to cruise with the fleet and engage in fleet 
There is the question of the future of high-speed, tor- 
pedo-carrying motor boats. The British coastal motor 
boats, carrying one or two torpedoes on deck, and having 
a speed of 40 knots, seem to have acquitted themselves 


Speeds have increased in every 


statements 


size 
has 


tons 


question 


action. 


80 well as to have become popular for work against 
On this side of the 
water we have seen a meritorious attempt along the 


both destroyers and submarines, 
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lines in the one-man which, be- 
cause of its low cost and comparative invisibility lends 
itself admirably to harbor and coast defense. 


same torpedo boat 


Military 

The record of military achievement of the United 
States, particularly in the matter of the development 
and production of military material, has suffered from 
the fact that what we had accomplished could not be 
made known until the close of the war. But with the 
signing of the Armistice there came an inevitable and 
natural falling off of interest in things military; and 
it is to be feared that the many publications, reports, 
et cetera, which have been released by the War De- 
partment have failed to produce their full effect be- 
cause of an audience that was no longer intensely in- 
terested. The files of the Screntiric AMERICAN for the 
past year, however, contain a very complete statement 
of this great work, and it is gratifying to know that 
if war should (which God forbid!) we 
shall not be caught unprepared in those branches of 


come again 


warfare which can never be extemporized—we refer 





to the matter of guns, shells, munition plants and gen- 
eral equipment. Although we could not get much of 
our army artillery to the front, that is, in time to 
exert any decisive effect, it is at least gratifying to 
know that we have today stored away and kept in 
first-class order a vast amount of artillery of the very 
latest types and most excellent workmanship. As to 
our future army, it seems likely at the present writing 
that it will consist of between 250,000 and 300,000 men ; 
but back of that army we have some four millions of 
men, half of whom have had experience on the fields 
of Europe, and the other half have received a more or 
less adequate military training at home. 


Merchant Marine 

After one year of peaceful operation, in which the 
fruits of our great war effort in merchant shipbuilding 
have been utilized on the trade routes of the world, 
America may confidently assert that she has taken her 
place once more as one of the leading maritime nations 
of the world. This is one of the first fruits of a war 
which both depleted the fleets of our competitors and 
drove us, by the sheer force of necessity, into shipbuild- 
ing operations. It is most fortunate for us that the 
flower of the German fleet was driven by the British 
cruisers to take refuge in our ports, for we entered the 
field of foreign commerce fleet 
ships ready to hand. The vessels which are built and 
building by the Board designed for 
war service and a revision of plans has been neces- 
A large percentage of the smaller ships, includ- 
ing those of wood, 


with a of first-class 


Shipping were 
sary. 
have been sold or are upon the 
market, and the vessels that are now planned will be 
much larger and of higher speed. 

It is doubtful whether for many years we shall see 
upon the ocean highways any passenger vessels larger 
than the “Leviathan” and the “Aquitania,” or faster 
than the “Mauretania,” which holds the blue ribbon 


of the Atlantic with her speed of a little over 26 
knots. Profits do not lie in such vessels, with their 
huge coal bill and very limited freight-carrying ca- 


pacity. Until some new form of motive power is in- 
troduced, shipping companies will be content with a 
maximum speed of about 20 to 21 knots. Of equal im- 
portance with the building of ships is the provision 
of port facilities. We need to adopt the very latest 
mechanical cargo-handling devices, and in New York 
we require a thorough revision of the whole plan and 
scope of our docks and docking facilities. 


Aeronautics 

Save for the year in which the Wright Brothers made 
their first flight in a power-driven man-carrying air- 
plane, the year just passed must rank as the most 
notable in the era of aeronautics. With all the rich 
experience of the war to draw upon, the art of peace- 
ful commercial flying was certain to make great strides. 
First, in the early summer, came the flight of “NC-4”" 
from the United States to England by way of New- 
foundland, the Azores, Portugal and Plymouth. The 
success was achieved through a carefully planned and 
highly coéperative effort of the Navy, which had five 
battleships and scores of destroyers and tenders strung 


5 
across the Atlantic. Then followed the amazing flight 


in less than sixteen hours of Alcock and Brown from 


Newfoundland to Ireland in their Vickers-Vimy bomb 


ing machine, driven by two Rolls-Royce engines 
These young men had their luncheon in America and 
their breakfast next morning in Europe. To the same 
remarkable machine is to be given credit for winning 
the race from 
10,000 
fligat 
to the 


cited 


England to Australia, a distance of 
thirty days. Another 
of the dirigible “R-34” 
back. An 


was the great 


miles, in epoch-making 
was that 
United 


world-wide attention 


from England 


States and event which ex 
race across 
the American continent from Mineola to San Francisco 
and return, 


The winner, 


under the Army. 
Lieutenant Maynard, stayed for 48 hours at 


San Francisco and reached the Atlantic coast again tn 


made auspices of the 


ten total days of daylight flying. 


110 miles per hour. 


His average speed 
was about The leading positions’ 
were taken by army fliers using the “DH-4," which is 
driven by a Liberty motor. 

A striking development of the year is the great in 
crease in size and power of the large airplanes suita 
ble for bombing in war and for passenger-carrying in 
times of peace. 
flight from 
number of 


The Caproni triplane which made a 


Villacoublay, France, to London with a 


passengers, has been remodeled for pas 
senger service and carries eight passengers, with three 
additional pilot and mechanicians The 
triplane which, fully loaded 
weighs about 25,000 pounds and is driven by five 260 
horse-power engines. double-deck 
and The 
Vimy carrying ten 
sengers. 


seats for 
largest Caproni is a 
This has a cabin 
accommodation for 22 passengers Vickers 
been remodeled and is 
The Farman “Goliath,” 
regular passenger trips between 


has pas- 


which is making 
and Brussels, 
carries ten passengers at a time, and with this aboard 
has attained a height of 10,000 feet. The 


Page four-engined biplane, which 


Paris 


Handiey 
wus New 
foundland for the trans-Atlantic race, is now in the 
United States and has fitted for 
commodation. She is credited with 
thirty 
Bleriot 
commodation for 


sent to 


been passenger ac 


having accom- 


modation for passengers. Another huge ma 


chine is the four-engined machine, with ac 
twenty-eight 
cial flying in Europe is well established and showing 
rapid development. 
daily trips between Paris and London in between 2% 


and 21% hours, and 


passengers. Commer 


Regular passenger planes make 


Paris to 
local services within the va 


there is a service from 
Brussels, beside several 
rious countries. 
Here in America, although the work of nationalizing 
industry makes pitifully slow progress and the mat- 
ter of governmental assistance is still in the talking 
stage, the private builders have been doing some very 
fine work. We hold in the United States the record 
for altitude, which was won by the Curtiss “Wasp,” a 
small high-power triplane, originally designed for war 
work. It has climbed to 34,610 feet, and also it holds 
the American record of 1638 miles per hour straight 
with full 


machine guns. 


away, military equipment, inclhading four 


Some excellent passenger-carrying cars 
have been developed, notable among them being the 


“Lawson,” a ten-passenger machine and the Curtiss 
“Eagle,” carrying eight passengers. 
With regard to dirigible service, the great risk 


which these vast machines encounter, when they land 
upon the ground and while they are there, has been 
obviated by the use of tall mooring masts, up te which 
the dirigible 
wind. 


noses and makes fast, riding to the 
In a test carried out under British Army su 
dirigible 540 feet in kept 
moored to one of these masts for six weéks of more or 


weather without 


pervision, a length was 


less rough receiving any 
As showing how reliable passenger service has be 
that Airco 
airplanes, which fly daily between London and Paris 
have completed the sixth 
tion, 


injury 


come, the London Times reports express 
week of contipuous opera 


having accomplished 88 out of a total of 86 


flights without stoppage or breakdown. Furthermore, 
it is stated that only once during the 20,750 miles of 
flying has one of the pilots had to alight because of 
mechanical trouble. Toward the close of the year, r 
ports reached us of the remarkable speed accomplished 
by Lecointe, the holder of French records, whe cov 


ered a kilometer at a speed of 190 miles an hour 
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general lines 


roadster 


The Coupe is a closed car type that is becoming 
deservedly popula The types for 1920 are 
graceful in appearance and well appointed 
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A new type, the Limoudan, so named be- 
cause it combines features of both the 
Sedan and the Limousine. 


The Refinement of Details 


The Trend of Design for 1920 Shows No Radical Changes. but Many Improvements to Mechanism and Bodies 


langed 


four-cylinder 


s pre 


the six-cylinder coming next and 


twelve-cylinder V-engines 


the two 


There is 


latter can be not 


a 


marked gain not 


t hack of the front seat in some 


ike Not 


pares oasy 


The } 


‘ 


put 


open cowl ventil 
on or take off 


No ap 


ed, in 


imized 


are of 
ive us 
sirable 


lement 
signed 


shafts 


running 


u there is a slight decrease as some makers who 
rmerly ‘had both V-engine and six-cylinder models 
uve continued the latter‘in preference to the former. 
Carburetion and ignition troubles have been min 

such an extent that they no longer constitute a prob 
lem and low wolatility fuels have been taken c 
successfully hy chatriges in construction that g 
hotter running engines than would have been de 
or even considered practical In years past. 

The remarkable point is the degree of refir 
“0 letall o7 notes im even engines of cars «de 
for irge production Counterbalanced crank 

found on a number of four-cylinder engines of re 

‘ development and contribute to the smooth 
qualities of these simple and satisfactory power plants. 
Machined and balanced connecting rods and accurately 
finished pistons reduce vibration due to reciprocating 
uirts and make high speeds possible that permit of 


wer final drive cearing than formerly used and a 
etter performance on the high speed or direct drive 
fn The lubricating systems have been materially 
proved and this has made high piston speeds practi- 


ed for 


By Victor Pagé 


valve principle and engines that do not 
removable cylinder heads are a rarity 


Beauty Plus Convenience 


A point noted is the exceptionally clean external ap 
of most 1920 engines. The components are 


in very accessible positions and are simple in 





Rocker arms on the letest example of 1920 overhead 


valve engine 








SUPPORTING BRAC? 


Construction used in lowering the body sides without 


sacrificing the road clearance 


form. All working parts are thoroughly enclosed and 
everything that needs oiling about the power plant is 
included in the automatic lubrication system of the 
engine, excepting a few minor parts that do not need 
constant oiling. Even the rocker arms of overhead 
valve engines now have their important center bear- 
ings oiled automatically by circulating oil through a 
hollow shaft. 

A further refinement noted in the overhead valve 
mechanism is found in the ease with which the push 
rods may be removed without disturbing any other 
part of the mechanism, or, in fact, without removing 
any part of the engine except the detachable over- 
head cover. Spring spacers are provided between the 
rocker arms, permitting the latter to be pushed to one 
side, after which the push rods, which form ball and 
socket joints with their adjacent members both top and 
bottom, may be freely lifted out. 

With a view to improved carburetion, the intake 
manifold of several power plants, both on overhead- 
valve and L-head types of engine, is cast entirely 
within the detachable cylinder head, connection with 
the carburetor being effected by an integral cross pas- 
sage between the third and fourth cylinders, to the 
opening of which is bolted a short elbow supporting 
the carburetor. A small portion of this elbow is in- 
tegral with the exhaust, forming a hot spot of limited 
proportions to assist in breaking up the fuel before it 
enters the manifold. 

Care has been taken in designing the intake mani- 
fold system to secure the application of heat in just 
the correct proportion, i. e., to secure satisfactory per- 
formance on low-grade fuels without undue thinning 
of the gases and consequent loss of power. That com- 
plete success has been attained in this respect is at- 
tested by the performance of one of the engines, 71 
horse-power being developed on low-grade fuels at 
2,600 engine revolutions, though the N. A. C. C. rating 
of the engine is only 29.4 horse-power. Other features 
looking toward greater accessibility and convenience in 
inspecting and adjusting the typical 1920 engines are 
found in the arrangement of the operating accessories, 
such as carburetor, generator, water pump, starting 
motor, spark plugs, manifolds, ete., all of which are 
grouped on the right hand side of the motor illus- 
trated, which may be considered typical. The engine 
compartment is fitted with a motor light under the 
hood for night illumination. 














1920 models The electric bulb in the center of this panel is an extension lamp and serves as an inspection or trouble lamp as well as 


ator. 3. A new tire holder used 


as is obvious from 


its construction. 


atent leather visor over the windshield of this sedan affords protection to the driver against the hot rays of the sun and the disturbance of vision through 


on a well-designed car This holder accommodates wire or disk wheels or spare rims and makes 
An unusually large and locked storage compartment in the afterdeck of a new four- 
passenger coupe, enables the carrying of a couple of suitcases, handbags or other luggage with convenience and safety. 
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Some novel features of the 1920 automobile which make for ¢re*ter comfort and convenience 
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Some Motor Details 

Another well developed motor in which a number of 
new and valuable features are incorporated is shown 
jn sectional view herewith, the attention of the reader 
being especially directed to the novel cylinder head 
construction and valve arrangement. The motor has 
a detachable aluminum head in which are cast not 
only the usual water jackets, but also all passages of 
the horizontal intake manifold. The horizontal carbu- 
retor is bolted directly to the nead. The combination 
of the intake manifold with the motor head not only 
shortens the distance from the carburetor to combus- 
tion chamber, but also allows intake passages to be 
heated directly from the combustion chamber itself. 
These intake passages are inclined downward from 
the point of contact with the carburetor, so that any 
unvaporized particles of gasoline leaving the carburetor 
will be forced to flow down hill and into a position di- 
rectly in contact with the combustion chamber. The 
disadvantages of low grades of gasoline now in gen 
eral use which prevent complete carburetion and result 
in the presence of a certain quantity of raw or un- 
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multiplying action of the bell cranks, a 5/16-ineh lift 
of the valves is obtained from 3/16-inch cams. Being 
placed at an angle, the adjusting ends of each valve 
stem are in the most accessible position. A feature 
of the motor is the convenient and compact accessory 
unit on the right side. This unit comprises the gen- 
erator, oil pump and distributor. The entire group is 
removable as a unit. All bearings of this group are 
lubricated through an opening in the side of the 
crankcase by the splash from connecting rods, The 
coil and relay are mounted on the generator. 

Space is not available to outline the many refine- 
ments that have been made in motor construction but 
these may be summarized by saying that automatic 
water circulation control and heated gas manifolds 
are found in many power plants on account of the low- 
grade fuel now used. Ignition is by battery and coil 
on practically all cars. Oiling is by forced pressure 
feed in all instances. The interior parts of the engine 
that reciprocate are better finished and balanced and 
every attention is given to compact grouping of acces- 


sories. 


7 


comfort is claimed by the makers for this unconven- 
tional spring arrangement. 

A marked improvement is also noted in several chas 
sis in the method of greasing spring shackles, steering 
knuckle pins and various bearings on the Chassis that 
were formerly neglected or provided with inadequat 
oil cup or grease cup lubrication. A new pressure sys 
tem has been devised in which a powerful screw 
plunger grease gun forces the grease through a flexi 
ble metal tube to special oilers designed to permit of 
rapid attachment of the feed tube by a bayonet lock 
arrangement as is used with lamp bulb sockets. The 
opening is closed by a ball check valve which seats 
automatically when the connection is removed. Every 
effort is now being made to eliminate squeaks due to 
unlubricated bearings by providing lubricant impreg- 
nated bushings at bearings for control shafts and at 
various points in the chassis that are hard to reach 
by ordinary methods of lubrication. Special forms 
of simplified frame designs eliminate frame squeaks 
and body construction also has been improved to pre 
vent noise, Ohassis and body squeaks are now espe 
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Upper left: An example of how many of the 1920 engines group all the accessory mechanisms, such as manifold, spark plugs, carburetor, pump, generator and starting motor, on the one side, 


yet leave them all accessible 


of lubricating the chassis parts by positive-feed grease-gun and special bayonet-lock oiler 
spring-base for a moderate wheel-base 
Some of the outstanding details of the 1920 trend in passenger 


vaporized gasoline in the manifold are overcome by 
this type of construction. By the position of the valve 
openings, gases immediately upon passing through the 
valves are directed against an unjacketed and there- 
fore superheated portion of the combustion chamber 
head. This insurance of complete vaporization and 
Perfect combustion contributes greatly to the fuel 
economy and likewise prevents the impairment of lu- 
brication by the seepage of raw gasoline past the 
Pistons into the oil reservoir. 

Another novelty of the motor design is the arrange- 
ment of the valves, which are inclined at an angle 
of 20 degrees, instead of being in the usual vertical 
position. Because of this angular position, gases pass 
more freely to and from the combustion chamber, 
thereby reducing heat losses and giving quicker and 
better combustion. The valves are operated by bell 
‘ranks with roller contacts on the cams, instead of the 
ordinary mushroom type of push rods. This valve 
‘perating mechanism gives a degree of quietness which 
is not obtainable in push-rod construction. 3v the 


Lower right: Further comparison of spring-base with wheel-base 


The clutch designs that are the most popular are 
the simple plate clutch forms in which one large metal 
friction disk is clamped between asbestos-faced driv- 
ing members and the simple cone clutch. Intricate 
multiple disk-in-oil forms are losing favor because 
they cost more, demand more attention and do not have 
any marked advantages over the simpler, dry plate 
or cone forms. Gearsets are all of the three-speed 
selective form and unit power plants are almost uni- 
versally used. 


Chassis and Bodies of the Year 

The most striking novelty in connection with chassis 
design is the spring arrangement of a new light four- 
cylinder car that is to be produced in large quantities. 
As illustrated, the springs, which are of the quarter 
elliptic form, are attached to projecting triangular 
cross members at the front and rear of the frame 
so a greater spring base is obtained without having ¢ 
long wheelbase. The springs are attached to the axles 
at points 1 and 8 and to the frame at point 2. Greatly 
improved suspension and a marked increase in riding 


Upper right: Sectional view of typical 1920 six-cylinder engine, showing thermostatic control of cooling system, and inclined valves. Center: New system 


Lower left: Plan view of a 1920 chassis, showing new spring suspension that gives a long 


in the same design as shown at left. 
cars 
cially prominent because the modern engine and power 


transmission systems are practically noiseless 
Many detail improvements are noted in body con 


struction. These are designed to give maximum com 
fort and have many appointments that are really tuy 
urious. The low, sporty looking straight side readste: 
or four-passenger car is easily the favorite in ope 
body designs and usually, wire or metal disk wheels 
are used on cars that are intended to be really sty I 
instead of more popular and generally used wood 
spoked forms Every effort is being made t lighteé 
the cars for 1920 and as a rule, the body and chas 
weights will be considerably lighter for a give 
pacity than in years past. <An increasing use of 
aluminum and pressed steel is noted to secure lights 
cars, as it is now generally recognized tha t is 
balance and not tne weight of a car that akes 
easy riding and there is no reason for carrying extra 


weight if it can be eliminated without sacrifice 
strength 
In the body, numerous improvements are likewise 


Continued on page 22 
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The Romance of Invention—VI 


Hudson Maxim: Inventor, Scientist, Lecturer, Poet, and Man with the Courage of His Convictions 


By C. H. Claudy 


opyright. Press Illustrating Service 


The inventor of smokele 














ss powder. experimenting with soya beans 








to produce a new food 
lil on pretty thoroughly in waking people up to the fact that 
s pacil inpreparedness might be a good thing in 
gs ft ) ive ut Was no g to brag about in a world that 
t d of had a Germany running amuck 

g poetry Mr. Maxim began shov g moral courage of a high 
! g order when he sa young man He regards a paper 
s is ippearing under his name in the Screntiric AMERICAN 

i 

port 

! sual 


ti but he has done 
ers he himself valu 








the N the case of most inventors who have made 
see the their mark, we can identify the field in which 
£ unin the best work has been done and apply the title 
— . chemist or electrician or pioneer in aviation in 
conjunction with that of inventor. 
think of Maxim as an expert in explosives— 


Really his interests are so broad that if we wish 


Many people 


work in several other fields which 


es above his powder innovations. 














and Demonstration 


sc Amer ‘ strated also the 
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was ho reason 


torical method by repeating the vowels a, e, i, 0, 


of the Existence of the Atom” dem- 
author that a 
with its 


» conviction of its 


for not 


disagreeing 


greater 
likely 
have 


poetry 


scribe, 
“write 
pletely 
sketches has a very keen, if very dry, 
Perhaps 
delve into any tome so forbidding in title and sober in 
appearance 
many 
for 
with 








you ask him why 
import 
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owner. For here a young man with his 
reputation yet to make in the scientifie 
world calmly disputes with Herbert 
Spencer, quotes him at length and then 
proceeds to show, logically enough, where 


the great thinker was mistaken. That 
took courage, and courage of a_ high 
order. 

The scientific world has come to the 


conclusion Mr. Maxim reached in his pub- 
lication. He reached convictions 
through a reasoning. The 
scientific world has arrived at the same 
conclusion through the balance and the 
test tube. It must be of considerable 
gratification to the Maxim of today to 
know that the Maxim of thirty years 
ago could demonstrate, with no other ap- 
paratus than a pencil and his own brain 
fundamental facts regarding the 
structure of the material universe which 
were years ahead of the science of the 
laboratory. 
Mr. Maxim 
of Poetry and Language” 
next work. If 
and how he can consider this as of 


his 


process of 


some 


regards his book 
Philosophy of 


piece of 


“Science 
greatest 


as his 


than smokeless powder, he will very 


tell you that any one of a dozen chemists might 


made 


plonheer 


i 


analysis 


missed 


chuckles 
satire 


Mr. 


of 


Te Ts V ° ° * . . 
gidhnPe to give him any other designation than inventor, 
t ‘ Epee ! . . . 
aa eee it must be a more inclusive one rather than a less a ‘hia 
ail heii inclusive, Mr, Claudy has caught admirably the otek af 
nor his va spirit of this human dynamo in the story which rising and 
es nor his he presents here—Tue Epiror. in 
Kkevnote to 
excels in 
me which 
irawe .. SUPPLEMENT of May 11, 1889, but which he wrote when and in 
to stating he was but twenty-two years old, as the most impor- 
face of a tant, most far-reaching and most vital piece of work of the 
wick he ever did. This paper, titled “Principles of Force which had 


convulsed 


= 


a smokeless 
reducing 
their 
scientific. 

For some reason not well understood by the present 
the 
ups” 


is because 


does 
Maxim to be 
examples of how 
called 
was preceded on the platform by a gentleman of the 
old school of oratory who wound his audience up to 
pitch 


him 


waving 
falling, 
denunciation. 

on the opposite side of the matter under discussion, 
got up and proceeded to prove the futility of the ora- 


tones so 








Hudson Maxim at work in his food laboratory, the center of his 
interests at the present moment 


powder, but that he was a 
the compositions which we eall 


elements, and in demonstrating his 


several writers whose “interviews” and 
f Mr. Maxim he has read, shave conm- 
the fact that the subject of their 


sense of humor. 
the time to 


they didn’t take 


as “Science of Poetry.” Yet there are 
awaiting the reader, and a keen ear 
not have to wait long in conversation 


some excellent 
It is re 
in one of his public speeches, he 


gratified with 
wit can puncture bombast. 
that 


usual 
stressed 


the oratorical 
arms and greatly voice, 
now in anger, now in pathos, now 
Mr. Maxim, who desired to speak 


of excitement by 


u, W 


heartrending, so denunciatory, 80 


pathetic and so angry, and in such complete mimicry 
high-sounding but 
just 
and 
from serious consideration. 

Mr. Maxim has been a public speaker and a lecturer 


rather meaningless phrases 
uttered, that his audience was 
predecessor completely eliminated 


been 
his 


of prominence for years. He would prob- 
ably having it said that much of 
his that line came from his 
picturesque and vigorous methods, but 
his own book proves that it is the func- 
tion of language to impress as well as 
to express, and Mr. Maxim has learned 
both functions very thoroughly. 

Hudson Maxim is not the inventor of 
the Maxim gun nor the Maxim gun 
silencer. Sir Hiram Maxim, a brother, is 
the inventor of the machine gun which 
bears his name, and a nephew is the it- 


resent 


success in 


ventor of the silencer. Hudson Maxim 
has invented a great many things... 
just how many he doesn’t quite know, 


though a stentorian yell for his secretary 
and the request for a list of his inven 
tions would probably produce the infor 
mation. But ‘his greatest inventions . -- 
not in his own eyes but in those of his 
Government, are in the line of explosives. 

Mr. Maxim knows explosives as well 
as any man living, and, if you take his 
own word for it, in some respects better 


(Continued on page 22) 











-— ae 2 oe ok oe 





iis 


rt 
en 


iat 
gh 


he 
ib- 


ns 


me 
he 
dle 

to 
irs 
Ap 
in, 
the 
ich 
the 


nce 
ze” 

If 

of 
ery 
ght 
sa 
-all 
his 


ent 
and 
om- 
\eir 
10r. 
to 
r in 
are 
ear 
tion 
lent 
re- 
he 
the 
» to 
‘ical 
ice, 
now 
weak 
ion, 
ora- 
1 Ww 
. $0 
icry 
ases 
was 
ated 


urer 
yrob- 
h of 

his 

but 
‘une- 
1 as 
rned 


rr of 
gun 
or, is 
‘hich 
e in- 
axim 


now, 
at ary 
iven- 
nfor- 
f his 
sives. 

well 
> his 
etter 











wanuary 3, 1920 


SCIENTIFIC AMERICAN 



































1. An improvement in lugs for holding demountable rims. 2. 


Holder for distilled water and hydrometer. 3. 


5. Quick-action dust-cap for tire valves. 6. Valve lifter. 


Gage for lining up the wheels. 4. 





An oil can that puts oil where it is wanted. 


Novelties which lighten the task of keeping the automobile in trim 


Making the Automobile Complete 


Some Interesting Motor Car Accessories for the 1920 Market 


HE number of automobile accessories that are de- 
vised every year is legion and while many have 
a real field of usefulness, equally large 
number that have no real reason for being and that 
are of doubtful utility, except as ballast. The task 
of selecting novel and from the 
mass available is not a pleasant one for the novice 
motorist as he is apt to purchase a number of de- 
vices he will find but little use for. The appliances 
illustrated in accompanying plates are of recent devel 
opment and are really meritorious. 
There is one annoying point in connection with 
changing a demountable rim and that is the liability of 
dropping the lugs into the mud or slush when they are 


there is an 


valuable accessories 


of the liquid and also serves to hold the hydrometer 
syringe that is so useful in testing electrolyte or intro- 
ducing water into the battery cell jars. 

One of the factors that promotes tire. depreciation is 
improper adjustment of the front wheels and their 
alinement with the normal path of car travel. A gage 
that makes it line up the automobile 
wheels very accurately and secure easy steering as well 


possible to 


as lessening tire wear is shown at 38, which also out 
lines the method of using it. 

The oil filler openings of automobile engines are not 
always located in accessible 
difficult to pour the oil 
or funnel, 


often 
measure 
funnel and measure shown 


places and it is 
in with the ordinary 
The combined 


tire. This practice results in dust working into the 
valve and causing air leakage or rusting and damage 
of the valve parts. The quick action dust cap shown 
at 5 is designed to offer all the protection afforded 
by the threaded style and offers the added advatitage 
of quick application and removal. ‘To instali, the cap 
is simply pushed down over the valve stem and the 
spring-actuated pawls catch in the thread and hold 
the cap in place. To release, the spring 
pressed out of engagement by pushing in 


pawis are 
their ex 


posed ends with the fingers and the cap is easily 
lifted off. 
A new valve lifter, which is shown’ at 6 will prove 


useful to the automobile mechanic or to the motorist 
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7. Motor thermostat which regulates water circulation S 


Simple rectifier for charging storage batteries. 9. 
11. Quick detachable non-skid chains 


Combined speedometer and recording device. 10. 
12. Combination tire holder and bumper for light cars. 


Extension-handle jack. 
13. Steering-column lock 


Accessories which make automobiling safe and pleasant throughout the year 


removed from the bolts. The swiveling lug as shown 
at 1 is designed so it can be easily removed from the 
Tim-retaining bolt and swung down out of the way 
without any danger of loss because it is securely 
held to the wheel felloe by a retention pin and spring 
in the manner indicated. 

One of the important points in connection with the 
care of the storage battery is the periodical replenish- 
ing of the water evaporated from the electrolyte. It 
is also necessary to test the specific gravity of the so- 
lution from time to time to make sure the battery is 
properly charged. The combination shown 
useful as it consists of 
provided with a 
a 


at 2 is very 
a jar to hold distilled water, 
cover that keeps foreign matter out 


at 4 is a recently devised that is equally 
valuable to the car owner or garage proprietor. The 
spout is made of flexible tubing and the delivery open- 
ing is controlled by a valve so only the desired quan- 
tity of oil may be supplied. This valve is easily con- 
trolled by a lever close to the handle of the measure. 
All the oil passing out of the measure is screened by a 
wire gauze baffle plate through which it must 
With the valve closed, the measure may be used in 
the ordinary way and oil poured out of the top. 

Many motorists run their cars without putting the 
dust caps on the tire valves because of the time it 
takes to screw the cap down and remove it when it is 
necessary to gain access to the valve for inflating the 


accessory 


pass. 


who enjoys taking care of his own car. As the ends 
that spread spring are 
actuated by a thread and inclined plane arrangement, 
the stiffest valve spring may be 
and the valve spring collar 
easily removed or inserted, as the case may be 


apart to compress the valve 
compressed with ease 
retention key may be 
The 
lifter will keep the spring compressed as long as neces 
sary and enables the operator to use both hands in re 
moving the valve 

The motor thermostat shown in section at 7 
useful in these days of low grade fuel because it al 
lows the motor to “warm up” quickly in cold weather 
by regulating the circulation of water through .the 


Continucd on page 26) 















































14. Heating system for using heavy fuels. 15. Windshield 


cleaner for rainy 


weather or snow 16. Storage battery 


18. Radiator alarm and ccndensor for steam 


tester 


17. Combined tire inflating and automatic relief valve. 


From fuel heaters to water coolers—frem windshield wipers to tire gages 
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The Nature of Things 
Einstein’s Theory of Relativity; a Brief Statement of What It Is and What It Is Not 
By John Q. Stewart, Ph.D. 
‘ I I relativ deal vith are believed to be in accord with the principle of rel- line in the Einstein space; consequently it bends 
, | and gray ativity. around the sun in ours. Dynamics, which is the study 
I * greatest advance in The reader will have perceived the apologetic nature of matter in motion, becomes simply geometry of 
ph the work of Sir Isaac Newton; of this paper thus far. The statement was made at the five or six dimensions; and mass and time, as well 
becu ‘ i era ition are among the beginning that the Einstein theory is “epoch-making ;" as distance, are measured in miles. The existence of 
ba \ of the dis but immediately thereafter we side-stepped (for the time and space is bound up with the existence of 
‘ m™ g of the Royal time) the mathematical basis of the theory, on the matter, Einstein asserts. 
> i N er 6 has not yet ground of difficulty; and we followed by deprecating The word relativity, as used by Einstein, means 
! st he press stated the practical results of the relativity hypothesis. It that there is no possibility of measuring absolute time, 
| was iracterized as epoch is high time, therefore, that progress were made to- distance, or mass. Two observers studying the same 
, Nat interest s been aroused: ward setting forth reasons for the importance of the phenomenon will not arrive at the same numerical 
rong ecuus hewspaper theory of relativity results, if one is moving with respect to the other, 
\ e persons it e world un Consequently the terms “absolute time,” “absolute 
’ ! Ma explanations” of it The Significance of Relativity . mass,” and “absolute distance” have no meaning in 
7 ! eded in enlarging These are three, in the view of the writer. First, physics; time and mass and distance exist only in 
lisciples even though the effects predicted by the new theory relation to the observer. A similar doctrine has long 
I lis Vs seems to the reader are too minute to be of importance in practical life, in been advocated in pure philosophy, but Einstein was 
& ‘ : »f t ew please be patient those cases which physicists have studied hitherto, the first to give the principle of relativity quantitative 
1) ‘ ! ' wh he Einstein nevertheless new arrangements may some day be expression and the possibility of physical proof. 
‘ rta amount of in devised which will enormously magnify these “relativ- Albert Einstein published his first paper on rela- 
der to prepare a ity effects.’ Scientists and engineers have built up tivity in 1905, in “Annalen der Physik.” At that time 
i , imiliar subject the enormous electrical industry of today, starting he was employed in the Swiss patent office; at present 
\ D ‘ ination of anything may be said to from knowledge of the ability of amber, when rubbed, he holds a professorship in Berlin. Since 1905 he has 
p Ty he when, the to attract light objects—an apparently insignificant published numerous other papers; and, beginning about 
hot ‘ hat ‘ he why The present writer is fact known to the ancient Greeks. 1910, he extended his original principle of relativity, 
! larify rather than to cloud the Che second reason for the importance of the Einstein which applied to distance and time only, to include 
f t ind he can only theory is that it does account for numerous phenomena mass also. Mass, or inertia, is perhaps the most fun- 
‘ ‘ phasis upon the which otherwise are not explained True, as has damental property of matter, and is closely bound up 
| } ! ithe! been stated above, these phenomena are of no “prac with gravitation. There have been alcogether three 
‘ I ‘ y difficult to al” interest: even to understand a description of stages in the development of Einstein's “general prin- 
‘ re g by whiecl many of them requires a course in optics and elec ciple of relativity.” During many years prior to 1905 
| eed r respect for ricity Nevertheless, the phenomena exist, and the the groundwork was laid by other investigators, many 
mew! seal by the Einstein theory explains them: and in the development of whom were interested in the formulation of an 
" ledge ire as iny as twelve if science little causes often give rise to great effects. electromagnetic theory of matter. The first Einstein 
| d TT relativity theory, as stated above, dates 
t 4 I ! itters from 1905; and the generalized theory 
f ‘ , esults tl was fully formulated in 1916. 
2 r prol fluence up OURTEEN years ago Einstein put forward a new philosophy of things, 
ipplications designed as a possible substitute for the old system based on the ideas The “How” of Einstein’s Theory 
that bear the names of Euclid and Newton. He stated at the time that Some time after the publication of Ein- 
What Difference Does It Make? his treatment was so different from the classical one, and so mathematical stein’s original relativity theory of time 
‘ t the popular in its nature, that he supposed there were at most twelve living men capable and space, it was pointed out by Min- 
ts with another rare kowski that what Einstein had _ really 
' of appreciating it to the last word. : } an 
speed erage Profe Russell has already told the Scientiric AMERICAN readers of Gene was to treet me a6 te feel 
7 weoed acd FOFESSOF INUSSEN NGS aircaay We ya mension. Length, breadth, and height 
aie Bere nape the apparent verification of Einstein's theories. A bit later, on our editorial are the three dimensions of ordinal 
h onl rude representation page, we tried to make clear why we may properly be asked to discard so “Euclidean” space, which is treated in 
oa "i rked out. on the much that we have always accepted as axiomatic. Dr. Stewart now speaks the school geometries, and assumed in 
' esn't care how from the viewpoint of the mathematical physicist, and suggests how those of everyday life. The human mind can also 
is, provided it us who are not of the chosen twelve may best attempt to oisualize the major conceive of space having only two dimen- 
es then he runs content of the Einstein doctrine —Tue Epiror. sions, as witness our “plane geometry”; 
ul { rela vy has or of one dimension, the straight line; 
; ; from the but we find it impossible to think of 
he 1 ! 2 space of four dimensions. In the equa- 
‘ | sen ! il a yoplishmen ts Che third, and chief, reason for the value of the tions of mathematical physics, however, the variable t, 
t ! yn l d revolutionary theory of relativity is that it brings into relation di- representing time, enters on the same footing as the 
ho t A canalb is moving upstream at verse phenomena of the first importance, which hither variables 2, y, and z, the space codrdinates; and this 
Aa sy per hour A man on deck is to had to be considered separately. The development leads to a mathematical conception of time as the 
waiking vard e bow of the boat at the rate of two of physical science has always proceeded in this fash- fourth dimension. 
\\ his velocity with reference to on: and every succesful scientific theory carries us The motion-picture offers a certain analogy. The 
| es per hour our answer wearer complete realization of the unity of nature. picture projected on the fiat screen possesses, of course, 
‘) 1 OOOOOOFOOGOOaD j s per hour is the reply Scientists mav be likened to story book detectives who only two dimensions: we interpret it, however, in 
] ‘ Or, agall The engineer re investigating the operations of a concerted gang three, as we interpret any photograph. This is not 
' ! t their itches of criminals, and who are always seeking to identify the matter in point here. The important thing is 
i \ espatcher When the la he “man higher up.” The activities of underlings in that the objects in the motion-picture appear to move. 
lock w t o'clock has the he underworld are of interest to the detectives chiefly Everybody knows the explanation: what we are look- 
Cw ecise mmon sense: x they throw light on the methods and identity of the ing at is not a single picture containing moving objects, 
} es that he problem cannot be leaders of the gangs. It is rarely that the latter can be but a succession of pictures, each with fixed objects; 
s we t ‘ th of the train, its ve apprehended by the careless observer, they are too the substitution of a new picture for the preceding 
! . fro e station 1 the position clever for that. But the skillful investigator can infer one takes place so rapidly that we are unconscious 
wit the questioner whiel ording to much from the presence of a thumbprint, or the ab- of it. When we look at an ordinary photograph we 
’ ‘ nothing to do with the ques sence of a footprint: and when at last a master crim receive the impression of space, but not of time; 
i] evel hie orrect’o vould not ex inal is caught, then the forces of law and order possess when we watch a “movie” we perceive time as well 
‘ second the key to a multiplicity of happenings that otherwise as space. This impression of time is due to the mo 
t ry to emphasize the fact that when puzzled them to distraction. tion of the reel of film inside the projecting lantern, @ 
iny problem are those with Thus Einstein: he found physicists engaged in the motion which has no counterpart on the screen, and 
v ve ive to ] ordinary life or indeed in attempt to describe phenomena by relation to such of which the observer is not conscious. So far as he 
\ t nd astronomical observa concepts as space, time, inertia, gravitation, light, elec is concerned the motion of the film in the lantern is 
t ! relativitv has little or no tricity: and he showed that space, time, inertia, and in another dimension, the time dimension. 
mse the peculia effects it) predicts gravitation can be considered merely as different as- The purely speculative suggestion was made long 
‘ , SO ex tiny Tt is when we deal with pects of a single unity. This unity he ealls space: it is ago that the sensation of time experienced in ordinary 
objects having velocities comparable with a twisted space of five or six dimensions, and corre life was due to unperceived motion in an assumed 
it of Meht (186,000 miles a second) that the effects spondingly hard to work with; but it is a single fourth dimension. An infinite number of worlds might 
due relativity are Important Such velocities are thing. not four individualities: and it can be worked be supposed to exist, nearly alike: but with slight 
Py ntered only in special laboratory experiments with, if you are mathematician enough. In addition, differences which we interpret as motions of object® 
which are of interest only to the serious student Finstein showed the existence of new interrelations be- when our consciousness is transported unaware from 
For the purposes of the present discussion it is suffi teween matter, light, and electricity: and experiment one world to the next in the succession. At any givel 


cient to state that the reeults of all such experiments 


seems to bear him out. Light “travels” in a straight 


(Continued on page 27) 
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Putting Gravity to Work in Office 
and Shop 


SHE conveyor belt, whether it operates by gravity 
71 r by impresed power, is so well established and 
so thoroughly familiar to most of us that any fur- 
ther discussion of its general merits would be as 
superfluous as a similar argument in favor of the 
automobile or the typewriter. There still remains, 
however, in this field as in all others, the opportu- 
nity from time to time to show interesting new in- 
stallations and point out specific uses to which the 
conveyor has not generally been put, and specifie ad- 
vantages of its employment which may not have been 
generally noted. 


Two conveyor installations of unusual interest 
Left: Distributing office work from station to station via conveyor. Right: Spiral and curved conveyors raised to the nth power save much labor in this stockroom, 
and increase the value of mezzanine storage space 


tast enough, is a difficult one. Our photograph shows 


how it has been solved in some of our coal mines, 


It has for some time been recognized, as the result 
of experiments originally initiated by the Bureau of 
Mines, that ordinary rock dust, when mixed with coal 
dust, makes the latter much less liable to explode. The 
principle, of course, is simply that suggested above. 
Various means ehave been brought forward for effect- 
ing the combination, some of them contemplating that 
the entire coal-dust-laden atmosphere of the mine be 
diluted with the inert rock dust, while others at- 
tempt only to introduce the rock dust at the time and 
place of danger. The device illustrated in the pho- 


tograph just below is of the latter type. 


The Strength of Bolts and Nuts 

HE chief engineer of a large British association 

draws attention to the fact that very slight 
regularities in the shapes of screw threads, and mor 
particularly in the relative pitches of screwed bolts 
and nuts, may produce very serious local stresses at 
the roots of the threads, stresses which are found ’ 
be far more intense than the over-all tension stresse 
in the core of the bolt. It is also known that the 
finer the threads the more intense the local stresses 
and that, contrary to the generally accepted view, a bolt 
with a fine thread and, therefore, with a relatively 
large core is no stronger than a bolt with a coarse 
thread. The local stresses can be greatly intensified by 
making the pitch of the nut finer than 





The pictures herewith show two espe- 
cially interesting types of gravity con- 
veyor. The one brings out very clearly 
one point with which some of us are 
doubtless not yet on terms of complete 
familiarity—the ease with which the 
conveyor can negotiate turns of any de 
gree of complexity. This not alone makes 
it possible to turn a corner, but gives us 
the spiral conveyor, which comes down 
from a great height in the same space 
occupied by an elevator or a stairway. 
The photograph shows such a spiral in 
the background, descending from the up- 
per stories of the building; while in the 
foreground we have an excellent illus- 
tration of the ability of the conveyor, by 
appropriate turns, to double on_ itself 
and to deliver its load in any desired 
position or direction. 

The other photograph makes it clear 
that in addition to its accepted field in 
factory and warehouse, the conveyor 
may be of considerable utility in the 
office. In the picture shown the belt 
travels with sufficient slowness so that 
the clerks whose stations it passes are 
able to select from the documents which 





that of the bolt, and this malpractice ts 
not an uncommon one. Most bolts have 
their threads cut with dies, and when 
these get blunt they tend to lengthen the 
bolts while they are cuiting and com- 
pressing them. Then also large bolts and 
nuts are turned in lathes, and when 
these have seen much service, the leading 
screw exhibits more severe wear near the 
headstock where the nut would be turned 
than further off where the bolt thread 
would be turned. The result seems to he 
that many large nuts have firmer threads 
than their bolts. The consequence is 
that when the bolts are loaded, it is 
only the threads near the lower end of 
the nuts which carry the load. The re- 
sulting local stresses combining with the 
longitudinal pull, which is also @ max- 
imum at this level, are very severe 
intense indeed that no simpler 
for breaking off a bolt end conid 
vised than using a hard steel nut 1 
relatively fine thread and wrench! 
the bolt end. 

Conversely if the nut is the coaiser 
a very marked reduction in the stresses 
near the lower level of the nut can be 








it carries such as demand their attention; 
and in this way a very complicated office 
routine can be carried out without th 
huisance of messengers continually dis- 
tracting the attention and getting in the way, and 
without the loss of time involved when the clerks 
themselves have to get work to be done or deliver 
their finished product to the next man. 


A Curtain of Dust to Check a Fire 

Ww" extinguish a fire by diluting the combustible 

material, whatever it may be, with enough non- 
combust ible ordinarily water—to render the mixture 
Impervious to flame, or at least reluctant to burn. 
If we wish to arrest an explosion, we may fall back 
upon the same idea; only the explosion travels so fast 
that the problem of mixing the explosive vapors with 
enough inert material, and bringing about this mixture 


These boxes contain stone dust which is released to hamper the spread 


of mine explosions 


Along the roof of the heading is placed a series of 
long boxes, filled with rock dust of an inert charac 
ter. These boxes are suspended in such a way that 
they are not a menace to ordinary traffic, and yet so 
delicately that a very moderate shock from a nearb) 
explosion will jar them loose from their moorings 
Their content of finely divided rock dust is then pre 
cipitated into the atmosphere of the heading, and 
when the wave of the explosion arrives at this part 
of the passage, the carbon dust to feed it is present in 
insufficient concentration and the fire dies out before 
it can penetrate the curtain of stone that has been 
dropped in front of it. Test has shown this a very 
efficient means of combatting mine explosions. 


effected by making the nut thread of a 
slightly coarser pitch, say one-tenth per 
cent, than that of the bolt When th 
nut is screwed on and a pull applied, the 


bolt will at first rest only on the upper threads of t 


nut, and gradually, as the load is increased, the bolt 
lengthens and more and more thi ds b me engag 

until all the threads are offering a fair share o e 
sistance, It is of course no easy matter to rxiuce 


absolutely correct pl ches, but seeing hat 


ties do occur, and that relatively fine threads in th 
nuts are dangerous, it would be ar ize 1 } 
at not allowing the bolt thread pitel 

certain limit, and also not allowing the nut threa 
pitch to fall below this limit Compat \ 
notice is taken of these matters, and failures are 
tributed to bad material or carelessness on the part 


the workmen, 
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The All-Year Car 


Suggestions for the Average Motorist That Will Help in Securing Economical and Safe Car Operation in Cold Weather 
By Victor W. Pagé, M.S.A.E. 


THEN the aut hile first began to attract gen- water solutions. They are simple in composition and ing, steps should be taken to conserve the heat of the 
VW al me of transpor have no injurious effect on the engine parts. Being motor. While the usual method of throwing a blanket 
wlern closed body entirely fluid, there are no salts to crystallize out; or robe over the radiator when the car is stopped does 

is, it was not con and if care is taken to keep the solution at the proper keep the heat in, this is but a makeshitt and on a 

e except in localities specific gravity by compensating for the evaporation windy day it is extremely difficult to hold the covering 

ld idea was to “lay through the overflow pipe, no trouble will be experi- in place. A well fitting, padded leather or fabric hood 

because the open-body enced from the water’s congealing. A solution contain- or one that is felt-lined is a good invesiment and is neat 

early days w far ing 30 per cent of alcohol will not freeze at tempera- and efficient. These covers are provided with curtains 


weather. Today all is tures above five degrees below zero, Fahrenheit; and that may be rolled up to expose any desired area of 
: the radiator to the cooling 
te effect of the air and one 
make is sold provided with 
adjustable shutters at the 
front to serve the same pur- 
pose. These covers may be 
obtained to fit the standard 
makes of cars and when 


Zx~ properly installed they will 
stay in place under all 
conditions. 


Motor Should Be Kept 


Warm 
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Electric Heater to 
go under Car Hood There are two good rea- 

sons why a motor should 
a gu ie 4 be kept warm, one is the 


»~ “ipe ot 
= =A) difficulty of properly vapor- 


izing the liquid zlobules of 
30. &) the fuel mixture if the 
— y motor is running cold, the 
ed a SS COAG cn ail other is the necessity of 
+ git cea ey Tapes am simple Car Heater keeping the oil fluid so it 
will flow readily. If a car 
is kept in a heated garage, 
is that no trouble will be experi- 
\ , losed with well fitting a 85 per cent solution will remain fluid down to 15 enced in starting, but if it is not stored in a warm 
p and t ‘ r kept out so that even if the degrees below zero, It will be evident that either of place, then the motorist can expect difficult starting. 
pen car, he need not these solutions will take care of normal drops in tem- A cold motor is hard to turn over because of the stiff- 
¢ the nter if he will take perature unless the car must be left out for periods ness caused by the friction of congealed oil in the 
rution t res which are necessary of several hours in severe climates. Stronger solutions cylinders and bearings and considerable extra load is 
( cO0 ondition and to insure comfort will have still lower freezing points as the appended imposed on the starting battery. Coupled with the 
upants table shows fact that the mixture in a cold motor will not ignite 
If it is desired to use an alcohol solution, the follow- easily and that a storage battery is about 50 per cent 
Power Piant Auxiliaries Need Attention ing are the proportions of water and alcohol that _ efficient in freezing weather, it is not hard to under- 
The first point to he msidered is the power plant should be used. The solutions will evaporate, therefore stand why every precaution should be taken to retain 
. Mes we we er the motor heat or provide 
brings with prol 3 in —_ —; . a — . —— auxiliary devices that will 
wi ' rage) make starting easier. When 
| the radiator is not covered, 
some motorists make a prac- 
tice of loosening the fan 
adhe drive belt or removing it al- 
oneenrtt | together to reduce the cool- 
ny Batre ing effect in cold weather. 
tire in The front of the radiator is 
sometimes partially screened 
by a cardboard or a sheet 
metal piece held against 
the radiator by wires but 
neither of these methods 
can be recommended when 
radiator covers are so in- 
expensive and efficient and 
always in place when 
wanted. 


Vadded Cover 
- Gutuet “Main Fuel Radiator Cover 














Some of the appliances that make automobiling in winter easy, safe and convenient 
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Priming Devices Promote 
Easy Starting 
To make starting easier, 
se light various priming devices are 
‘.grease in offered. While it is not 
FF : shite ace 2 difficult to prime any motor 
ix all surface cuts ee”. /. eo cag Ue provided with compression 
r 4 0 1 hela ct at ' ah side sin one Se relief cocks with an ordinary 
is in C inbination with — — ——— —~—- — —— = hand oil can or squirt gun 
it becau this merely re- A part sectional view of a modern passenger car equipped with accessories for safe and effective filled with a half-and-half 
liability ef freez- winter driving mixture of ether and gas0- 
t ta eare line, this involves raising 
olit Especially at this aleohol should be added from time to time, and read the hood and is a “mussy” job at the best. Primers of 
ower volatility than usual, one ings taken, if possible by hydrometer syringe. various types are easily fitted, these ranging from & 
e care: the engine attains its proper op- Denatured Alcohol Water Freezing Tem- Specific Gravity simple pump that draws gasoline from the main fuel 
emperatul (Per Cent by (Per Cent peratures (Hydrometer supply line and sprays it into the manifold near the 
pa i . s that have been offered Volume) by Volume) (Deg. Fahr.) Reading) inlet valve ports to more complicated electrically 
n, the best known being calcium chloride and 20 80 Above zero 13° 974 heated primers that not only deliver a spray of liquid 
water; { hol and water; and alcohol and vied 70 Below sero ps -8 wes to the manifold but heat it before delivery to promote 
water. There ar . number of prepared solutions ~ eo TE pnp easier vaporization. Small containers provided with 
an be h satisfaction but the writer has 60 oo 6m 56 ani a shut-off cock and a short length of tubing to reach 
tained good results with plain alcohol and After taking reasonable precautions against freez- (Continued on page 27) 





' Install exhoust 
ght ghter” : hearer or 
nad. n {Storage battery foot warmer 


rear box, m st be kept 
fully chargea 
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The South American ovenbird and its ten-pound 
clay nest 


The Original Clay Workers 
HIS is the South American ovenbird, a builder who 
is entitled to honorable mention among the nota- 
ble clay-workers of the world. He is of the creeper 
family, small and brown, with slender beak and wings 
so short he cannot fly very well. 

Every spring, the father and mother bird together 
build a brand new house with clay, mixed with a little 
hair or grass or feathers, well plastered together and 
completely domed over, and as the clay dries in the 
sun the walls become quite firm. They sometimes 
take several months in building the nest, depending 
upon proper rainfall to make the mud of the right 
consistency for their purpose. 

The finished nest weighs from nine to ten pounds, is 
ten inches high, about nine inches in 
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pounds, and in a loaded condition, with 35 gallons of 
gasoline aboard, the weight is 2,485 pounds. The seat- 
ing arrangement provides for one operator and one 
passenger in the 40-T model, and in the 50-T model, 
there is provision for three persons, two passengers 
seated side by side, and a pilot seated in a separate 
cockpit forward of the passengers. Model 50-T is the 
one which is being used in the service to Cuba, and 
the passenger space is enclosed or open, with a mova- 
ble windshield. With a moter of 125 to 130 horse- 
power, the speed is 80 miles per hour, the landing 
speed, 38 miles per hour, and the climb is 2,500 feet in 
ten minutes. The bottoms of the hulls are constructed 
of two-ply wood, placed diagonally with cloth between 
and clinched with brass fastenings. The sides and 
decks are of three-ply waterproof veneer, 


House Heating With Gas in Place of Coal 
ARLY in October when the need for artificial heat 
first makes itself felt, the owner of a large private 
dwelling in the exclusive west side section of New 
York City goes into the sub-basement of his house 
and lights one match. The flame of this match is 
applied to the pilot of a gas boiler; and from that 
moment on, all winter long, regardless of how cold or 
how warm it may be outside, without any attention at 
all, the big seventeen-room house is automatically kept 
at an even temperature of 70 degrees F. by day and 
50 degrees F. at night. In May when there is no 
longer any need for artificial heat the pilot on the 
boiler is extinguished. 

This summarizes briefly about all the care that 
need be given to a well designed and properly installed 
gas house heating system. With it there need be no 
bother about coal, no waiting for steam to be gener- 
ated, no dependence on helpers or furnace men or no 
inconvenience of ash removal. Gas is instantly avail- 
able and aside from its convenience and cleanliness, it 
has been found that at present prices for coal, gas is 
very slightly cheaper. 

















This gas boiler heats a whole house without attention 


stalled in the basement. This boiler is directly con- 
nected through a large gas meter with the mains of the 
gas company; and artificial city gas is the only fuel 
used. Hot water radiators were installed throughout 
the house in accordance with standard heating en 
gineering practice; and a total of 777 square feet of 
radiation was necessary. About one-quarter of this was 
used in the additional story. 

Two heat regulators were installed to insure posi- 
tive automatic regulation. One was placed in the living 
room and the other at the hot water outlet of the gas 
boiler, The temperature is so regulated that 70 de 
grees Fahrenheit is maintained during the day 
or 55 degrees, as desired, at night. When the regulator 
is set it controls the temperature throughout the 





tire building and automatically, by reason 





breadth and six inches deep. The en- 
trance is narrow and winding, reminding 
one of a conch shell, and the 
interior is divided into two 
rooms, in the farther one of 
which the eggs are laid. 

The ovenbird likes to build its 
nest near human habitations, and will 
locate on top of a window, in a tree or on 
a telegraph pole, or even on the ridge- 
pole of a house. The one shown in the 
picture was built in the branches of an 
old apple tree, in the kitchen garden, 
where the birds could be sure of a plen- 
tiful supply of seeds and insects. 

In Brazil, where the people talk Portu- 
guese, the ovenbird is called furnarius, 
or furnace bird, and in Argentina he is 








of the clock arrangement, makes the shift 
from the day-time temperature to th 
night-time temperature at ten o'clock at 
night. The regulator, it might be added, is 
adjustable and can be set to keep the hot 
water at any desired temperature. Thus, 
at the beginning of the heating season it 
has been found that a water temperature 
of 120 degrees is adequate. This is auto 
matically increased to 180 degrees during 
the coldest days of the winter. Automatic 
ally it is also reduced when the outside 
temperature rises. Thus the water is cai 
ried at a temperature proportional to the 
outside temperature, which is the most sat 
isfactory way of supplying the heat losses 
from the rooms. This control has much 
to do with the cheap and efficient opera- 








called in the Spanish language, el hornero, This 


or the baker.—G. EB. McDonald. 


A Flying Boat Service from Key West to Havana 
N view of the failure of our Government to make 
adequate provision for conserving the fruits of the 

war in the field of aeronautics, it is gratifying to 

know that civilian enterprise is taking hold here and 
there. Commercial flying is going ahead by leaps and 
bounds on the other side of the water, and notably 
between the British Isles and the Continent. In Eu- 
ropean countries, however, such efforts have behind 
them the encouragement of the respective governments 
to an extent that we know nothing of here. Hence, 
such work as is being done by private firms is the 
more commendable and should receive every encour- 
agement from the press and public of the United 
States, We take much pleasure in presenting in this 
Issue a photograph of one of a group of 


seaplane is in regular service between Key West and Havana 


This house, which is occupied by the president of a 
large bank, is completely heated by gas. The owner 
was willing to pay 150 per cent more for gas than for 
coal in order to obtain its advantages; but a careful 
check on costs has shown them slightly less than with 
coal. 

Up to the time that the gas heating system was 
installed the house had been heated by a warm air 
furnace. An additional story was added to the three- 
story house, making a total of four stories. It is a 
brick house and is exposed in the front and rear, The 
total number of rooms to be heated, including the 
additional story and some rooms in the rear which 
previously had not been heated, is seventeen. 

In accordance with good gas-heating engineering 
practice an eight-section return tubular boiler was in- 


tion of the system. 

Bearing in mind that an additional 
story was added at the time of the installation of the 
gas heating system, and making a fair allowance for 
this, some interesting comparative figures have been 
secured as to the cost of operation of the gas heating 
system with its predecessor, the warm air coal heat 
ing system. - 

Thus, in the year 1916-1917, a typical year, the cos] 
furnace consumed 15 tons of coal. The cost ef the 
furnace attendance for seven months at $5 per month 
was $35; and the kindling wood used totalied a quarter 
of a cord. Coal in New York today costs $9 per ton 
and kindling wood $22 per cord. Assuming that the 
cost of labor has doubled, the total cost of operating 
the coal system at present prices would be: 





passenger seaplanes which have been 
built to establish a regular passenger 
Service between Key West and Havana. 
At present, there are two boats of the 
type known as model 50-B in the service, 
and others are under construction. This 
Seaplane, which was built by the <Aero- 
marine Company, has an upper wing 
Spread of 48 feet 4 inches and a lower 
Wing spread of 37 feet 4 inches, the two 
Planes being staggered to the extent of 8 
Inches. The chord is 75 inches and the 
fap, 78 inches, and there is a dihedral 
angle of 2 degrees. The total wing area 
IS 504 square feet. including the ailerons. 











15 toms of coal, cost 60 ger COR... ccccccccccccccas $125.06 
Attendance of furnace, 7 months at $10 .. , TO. 
Kindling wood, %4 cord at $22...... 0 

Total cost of coal heating system at 

present prices for coal, wood and 
labor 2 10.50 


(Continued on page 28) 


Water Tanks Supported on Concrete 
Foundations 
recently installed 


i oy~ water tanks 
on the roof of a ne 





bullding in 
Los Angeles are supported concrete 
foundations, Each tank rew! lirectly 
on eight concrete saddk whic mn 
are supported by four concrete column 
The entire installation presents ar 
usually compact and neat appeara as 





a length over all is 28 feet 11 inches. 
Na light condition, the weight is 1,925 


These supports for water tanks are but another proof of the versatility 


of concrete 


shown in the accompanying str tion. 


—C. W. Geiger 
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Movable dam and lock in Mohawk River Canalization, Erie Branch, State Barge Canal f 
The N York § . 
> TAT li t > qareve ‘ — 
we |New or aALe al =f Janna l <0N0? Sen 
BARGE CANAL — ao A 
. e , " r ‘ ] i on - > EUSTING CANALS ~~ , am 
World’s Greatest Inland Canal Now Connects the Great Lakes with the Atlantic Ocean , ON aPPG 
o a) lig! 
: . . e ’ , ’ yan r o Sp ds 
By Frank M. Williams, State Engineer and Surveyor of New York poms we ESN , a Wes ~ 
TERY few peopl eit United States or the State Seneca Rivers at the head of Oswego River; thence either ; 
\ w Ye 7 elf, ave any real conception of by the Oswego River to Lake Ontario or ascending the 
rt ide «of e new Barge Canal which that stats Seneca River and its branches to the interior lakes, which 
etwes the ¢ireat Lakes and Atlantis vas used by the Indians and early settlers as a natural 
bros vyho have seen in the past few years und easy route for communication between the east and 
i « i the modern waterway has re he west This time-honored usage led to the early ex- 
‘ y¥ route as a narrow, shallow chan amination of this route when the project for better means 
i embankments and containing dirty, slug of transportation was first considered, and about 1791 the 
vn whieh ride old canal boats towed by first attempts were made to improve it by the construction 
by small tugboats. Nothing could of locks by private canal companies under charter by 
! . for the new waterway is, for the state. 
ett i ‘ its length, a cunalization of existing The Erie Ca IIs Built 
i ake i contains numerous engineering a bs A FY 
' ‘ . a , : ‘ _ : These early attempts led to the actual construction of Onnsvas { 
I vals, as a constructive work, any age 5 . j 1817 , ‘ 
Furthermore, one will find no mules the Erie Canal, which egien July 4, 7, and was com- ¢ 
, , ae m pleted October 26, 1825. This was shortly followed by the 
. ‘ " see nvnlern steel and concrete : z “ 5 % : , 
Ineving mg the wide channels usuably in fleets construction of the ‘ hamplain and ¢ Swego and other ' Lj a 
, : silat , ce . anals. After the Erie Canal had been in use for a few i 4 
t ‘ i y iL rom 11mm) to Uw tons of F - = “ Jame. sina (~~ 
<a - iad Neal on on on years, it became evident that the benefits to be derived TG. TF ae es aS ae pene 
| ate quated lin s V ose gare i e — 
auld tee aventiv taceesand (¢ kt Gere ox arger. ; NIA 
- , nen ene will Oud measles can would be greatly increased if it were made larger, and PENNSYELVA : . 
os wit ; . this led to the first enlargement extending over the « : ‘ 
ires with heavy steel gates, which are oper Bie “ : Ny = 
‘ _. - period of 1836 to 1862 which was followed by two par- = sad 
electri y, » operator merely turning a switch ‘ : . ne : bd S 
‘ ve ; ; ee tial enlargements during the period up to 1898. > M : 
3 loca ste ibinet on one of the concrete aes . = Ang ~ 
: In 1899, the late Col. Theodore Roosevelt, then Gov- fT Se. 
» - . - . . me S . 
' ernor of the State of New York, appointed a Canal Com- S23 Lr : a8 $3 
. " . . . . =: 2 c : 
Natural Conditions Favorable mission to investigate and report whether the canals S335 235 ; ; £ se i 3 3] am 
: : : LT < = se . 
I i em has been constructed in New should be improved to barge canal dimensions and re- = ’ H z 33 . if | 
. , Ss > = . 2 * 
Yor cause tl atural conditions were more favorable tained; whether they should be enlarged or actually = ¢ ss " 
at state thar ywhere else for > ope g of water abs ne The e¢ j » early i ¢ re i Se 
t i rm" e for the opening of wa Pr abandoned rhe committee, early in 1900, reported in 1 Ccamstrass fecese 9 Carneusrecoen | s * 
mmumnication between the Great Lakes and the Atlantic favor of the retention of the canals, recommending that 2 DELAWARE & HUOSON CANAL 10 MAQISON LAKE & OTHER RESERVOIRS 
rr : ' ‘ . , . ‘ . . 3 OLD OWEIOA LAKE ” 11 CHENAMCO CANAL a”? 
r fa hat the ra of me ul the Erie Canal be enlarged to provide for boats of 1,000 aiaemas is : = os caveuees coun an - 
tween the Great Lakes and the Atlant tons burden, and that the Oswego and Champlain canals 5 ONEIOA Fecoen 13 JUNCTION CANAL ” 
S ward practically disappear as they approach the should be improved so as to accommodate boats of a aoa a ger aac z FEEOER ro} 
Mo k Valley from the west. Furthermore, it was this smaller capacity. This same year, the Legislature ap- 8 avrrernvr ” 16 CROOKED LAKE CANAL 22 
tively low level route passing up the Mohawk propriated $200,000 for making surveys, plans and esti- 
R r to the head of the waters of Wood Creek into mates and a report of the probable cost of what became Maps and profiles of State Ba 
o | down that body of water to the Oneida and known as the Barge Canal 
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files of Nek State Barge Canal 


As a result the State Engineer submitted a report giv- 
ing estimates, on February 12, 1901, and, in 1903, the 
Legislature provided for the submission to the people 
at the general election in that year of the project for the 
improvement of the Erie, Champlain and Oswego canals 
to a uniform depth of 12 feet and a width which should 
be 75 feet at the bottom of earth sections of the “land 
line” 94 feet in rock cuts and 200 feet in the beds of the 
canalized rivers and lakes. This referendum which also 
provided for the sale of bonds to the amount of $101,000,- 
000 for the construction of the canal system was approved 
by a substantial majority and the first actual construction 
work on the Barge Canal started at Fort Miller on the 
Champlain branch April 24, 1905. Shortly afterward an 
important change was made in the original plans and 
provision was made to widen the lock chambers 
from 28 to 45 feet. This change practically doubled the 
capacity of the locks and made the canal a 3,000-ton in- 
stead of a 1,000-ton waterway. 

In 1909, a further change was made in the canal system 
and the people, by approving of an additional bond issue 
to the amount of $7,000,000 added the present Cayuga- 
Seneca branch to the Barge Canal. 


Route of the Barge Canal 


The Erie branch of the modern waterway leaves the 
Hudson River at Waterford, utilizes the Mohawk River 
westward to the vicinity of Utica, passes over a divide 
into Oneida Lake and through that body of water to the 
Oneida River and down that stream to Three River Point, 
the junction of the Oneida and Seneca Rivers. From 
here it ascends the Seneca River and its branches to 
Lyons and runs thence to the Genesee River at Rochester. 
After crossing the Genesee River at this city in a pool 
formed by a dam, the channel westward to the Niagara 
River, at Tonawanda, is virtually an enlargement of the 
old Erie Canal and_Tonawanda Creek. From Tonawanda 
to Buffalo and Lake, Erie the Channel follows the Niagara 
River. 

The Oswego Canal starts at the junction of the Oneida 
and Seneca and Oswego Rivers at Three River Point and 
passes northward down the Oswego River to Lake 
Ontario. 

The Champlain branch running northward along the 


Vischer’s Ferry, Mohawk River Canalization 


easterly starts at Waterford on 
the Hudson River, Edward 
passes over a divide to Fort Ann and then follows the 
bed of the canalized Wood Creek to Whitehall on Lake 
Champlain. 

The Cayuga-Seneca canal leaves the Krie 


boundary of the state 
follows that stream to Fort 


branch near 
Montezuma and ascends the Seneca River to Seneca Lake 
with a branch to Cayuga Lake, thus connecting the two 
lakes with the Barge Canal 

The Erie and Champlain canals reach the Atlantic sea 
board at New York City by means of the tidal Hudson 
River after passing through the Federal lock constructed 
at Troy. 

Elevation 

Starting with an elevation of 15.2 feet above tide water 
at Waterford, the Barge Canal gradually ascends to an 
elevation of 420 feet at Rome; 
to an elevation of 363 feet above sea level at Three 


then descends westward 
River 
Point and gradually rises to an elevation of 565.6 feet at 
the Niagara River at Tonawanda. 

The Oswego branch descends northward 
River Point to an elevation of 244.4 feet at Lake 
From Waterford the Champlain Canal ascends to an ele 
vation of 140 feet at Fort Edward and descends to an ele 
vation of 96.5 feet at Lake Champlain. 


Three 


from 


Ontario 


Method of Construction 


The new waterway has been constructed in accordance 
with principles radically differing from those governing 
on the original Erie Canal. This old channel was con 
structed on the hillside, above the rivers and streams, and 
was designed so that animal power could be used for 
towing purposes and this same plan was used on the 
canals following the Erie’s 
Canal, however, so far as feasible follows the 


streams, thus lessening the cost of construction and the loss 


construction The Barge 


natural 
of water by percolation and seepage and is designed so 
that barges must be towed or propelled by 
no towpath being provided 


mechanical 


means, 


(To be continued in following issue 
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inal Canal lock chamber 





Interior of Barge Canal Pier Shed, New York 





New Barge Canal Terminal, Pier 6, East River 











SCIENTIFIC AMERICAN 





—————— rz —— 





An Automatic Stereopticon 


ry? iil ; y repre- 
l ‘ tricit ‘(| is 


mn) candle- 


Piano and Phonograph—A Musical 
Partnership 


NEW twist has been given to the 
ra 
4 ! er plano by incorporating a pho 


it cabinet, as shown in the 


with its 

‘ Spring { I This interesting 
permits of enjoying 
‘or phonograph, or 
f the at one time By care 
speed 0 the player 


} +} 


d that of the phonograph, the 


instruments can be made to play to 
harmony and tem] 

The ] ‘ pi , of course, maintains 
rrespective of speed 


rraph’s pitch varies with 


Hi e it is usually neces 
vary the phonograph 


h that of the piano, 


until the 


; And Now the Anti-Insomnia Bed 
MATTRESS which is said to be pos 
A itive conducive to sound sleep, has 
t nite hy Miss Alice ©O Darling 


Tilton, N. H The matt 


the accompanying 


ress, which is 
illustration, 
main long sec 
io supports the body the two upper 


ections, | are ttached to each 


members, providing a 
raised support for the forehead of a per- 
A rrding te thie lady nventor, the 
(d pressure 
1 the brain 
It has been found that this position elim 
distressing and 
njiurious coughing in diseases 


of the stomach. rhe posture which the 


Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Arts 
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This machine automatically projects 46 slides on the screen 

















Copyright, Press Ulustrating Service 
An ingenious combination of phonograph and player piano 
for music lovers 

















This mattress enables a person to lie prone, thereby aiding sleep 
and general comfort 
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The pressure tank and the burner used in firing a coal range with gasoline 


patient assumes on this mattress relieves 
from pressure that part of the brain 
known as the medulla oblongata, situated 
at the base and back of the head, thereby 
permitting the person to fall asleep in a 
short time. 

During the day time the two upper see- 
tions of the mattress may be folded into 
alinement so as to permit the bed to be 
made up to present the same appearance 
as the ordinary bed. 


Gasoline Instead of Coal for the 
Coal Range 

toe of the results of the present coal 

shortage has been to direct attention 
to the various ways of heating and cook- 
ing without coal. More and more at- 
tention has been paid to oil as a fuel, 
with the result that several ingenious oil- 
burning systems are now available. 

For converting any coal range into a 
gasoline range, there has been introduced 
the simple system shown in the two ac- 
companying illustrations. The fuel is 
placed in a pressure tank which may be 
located in any suitable part of the house, 
with a small copper pipe leading to the 
burner in the stove. Pressure is applied 
to the fuel tank by means of a hand 
pump, a gage indicating the pressure at 
all times. The burner has a large num- 
ber of jets and gives a hot, blue flame, 
similar to that obtained with a Bunsen 
burner or with a powerful blow-torch. 
The heat can be regulated at will. 

The numerous advantages of the gaso- 
line system of firing a coal range are too 
obvious to require elaboration here. Suf- 
fice it to say that 
lutely clean—there are no ashes to deal 
with; it is convenient—striking a match 
is all the work involved in starting the 
fire: and it is economical—the fuel is 
used only when it is needed. 


this system is abso- 


Latest Patent Decisions 

Unpatented Anticipations.—This isa 
suit in equity based on the alleged in- 
fringement of a patent for a screw driver. 
The patented screw driver consists of an 
integral solid drop-forging, beginning at 
the top with an oval butt having a flat 
hammer face, and continuing into a flat 
handle web, inte which scales of an el- 
liptical shape gradually decreasing in 
width are riveted, continuing into a con- 
ical tapering bolster, continuing into a 
round shaft, ending up in the flat blade. 

As to the unpatented devices which are 
claimed to be anticipation of the patent 


in suit, it is alleged that certain em- 
ployees of the plaintiff made certain 
screw drivers for their personal use. 


Many other screw drivers were put in 
evidence as anticipation. None of them 
resemble, except in some slight degree, 
the Ward screw driver. 

The design in suit is pleasing to the 
eye, and novel. The defendant’s screw 
driver, however, is such a close copy of 
it, that the ordinary purchaser, 
when handed the defendant’s driver, 
would conclude he was purchasing the 
plaintiff's driver, if he could not see them 
side by side. The variations are so slight 
as not to avoid infringement, and there 
must be a decree for the plaintiff. 

The point of law ‘herein is this: when 
an unpatented device, the existence and 
use of which are proven only by oral 
testimony, is set up as a complete antici- 
pation of a patent, the proof sustaining 
it must be clear, satisfactory, and be 
yond a reasonable doubt.—H. D. Smith & 
Co. v. Peck, Stow & Wilcor Co. U. 8. 
D. C. of Conn. 
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Poe TICS offer all-round advantages over solid tires in our haulirg — save 


trucks, loads, and improve working spirit of drivers. 


They require 11/2 less gallons 


of gasoline on a 90-mile run. Solid-tired trucks sway over the road, but trucks on pneu- 


matics run straight. 


| Pe RING the past year Goodyear Cord Pneumatic Truck 


Tires have demonstrated their ability to reduce time 
and costs in comparison with solid tires in the service of the 
company quoted here. 


A 90-mile trip has been made repeatedly on the pneumatics 
in 3 less hours and with 1% less gallons of gasoline than 
when covered by a solid-tired truck. 


Due to the jarring and shifting action of trucks on solid 
tires delicate produce has been damaged frequently, whereas 
the pneumatics prevent such loss. 


Mud hasstalled thesolid-tired trucks, butthe tractive Goodyear 
Cords have proveddependableunderalladverseroad conditions. 








Goodyear Cords are giving excellent service.’’— P. P. Triller, 
Purchasing Agent, The Wadley Company, Produce Wholesalers, Indianapolis, Indiana 





An official describes the present mechanical condition of a 
Goodyear-Cord-equipped truck as being far better than 
could be expected on solid tires after a similar long term 
of hard work. 


The photograph above affords additional and important 
evidence by showing Goodyear Cord Pneumatic Truck 
Tires still on duty after nearly a year of continuous 
hauling. 


Additional information concerning the results obtained with 
pneumatic truck tires can be obtained from local Goodyear 
Truck Tire Service Stations or by writing to The Goodyear 
Tire & Rubber Company, at Akron, Ohio. 





oodyear Tire & Rubber Co., Akron, © 
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ASSO1T) ! ry stitching or like means 

HOSPITAL BED For Portneuf Station 
Quel (Canada This invention relates to 
wpital hel operating tables, stretchers and 
the Like i specific object is the provision of a 


flexible bed bottom, or table top or the like which 


| 


hd Q 


—— 








VERTICAL LONGITUDINAL SECTION oF BED 
EQUIPPED WITH INVENTION 
has an’ adjustable recess or well which can be 


moved to any point within the length of the bed 


r table, to facilitate operating on or bandaging 
the patient w for changing the sheets, or for 
accommodating &@ bed pan 

METHOD OF MAKING SODIUM FERRO- 
CYANID l. Bosree, London, England The 
invention neists in a method of obtaining 
crystals from a solution containing mainly 
sodium ferrocyanid and sodium carbonate, ac- 
cording to which the liquid is evaporated at say 
80° C. to the point of erystallization and is then 
siowly cooled with the resulting separation of 
substantially pure ferrocyanid crystals down to a 
temperature of about 35° C. at which temperature 
the remaining liquor is drawn off before any 
appreciahk separation of sodium carbonate 


effected 


RACK.—M 


crystals is 


CLOTHES WiINzeLer, address 


Dr. L. C. Winzeler, Mason City, Ill Among 
the principal objects which the present invention 
mas in view are to conserve the space necessary 
for packing when the rack is inoperatively dis 
posed, to increase the hanging capacity of racks 
of the character mentioned, and to provide means 
for readily and tickly installing the rack in 
service position 

AWNING FIXTURE A. F. Nugent, 439 
W. 26th St New York, N. Y The invention 
has for its principal objects, to overcome the 
necessity for employing @ stay line, to prevent 
awnings fro ising and falling, to provide a 
convenient tock for holding the side bars of an 
awning in service position, and to simplify the 


onstruction of the fixture 


MAGAZINE POWDER PUFF.—M. Birsan, 


7 W iSth St., New York, N. Y. The object 
of tl invention is to provide a powder puff 
miapted to contain a considerable amount of face 
pow and to allow for ying it in pocket 
without danger of spilling the powder Another 
object is to permit a limited amount of powder 
to pass through the puff material at each appli- 
cation, thus prev ime the application of too 
much powd wnd preventing waste. 

MOVING PICTURE PROJECTOR.—H, H 
Momrer. Dodge K An object of the 
i ition to pre ! t motion picture projector 
having & sour including horizontally 
disposed| alternating rrent are light carbons 
a having a crats t two craters constituting 
two light soote which in effect are the apeces of 


ing focused on the 
The effect 


pictures. 


of light, the light spots 
of ha 


nz of the 


nes 
nses 


ul centers of a pair 


inate flicke 


SHUTTER Fol PHOTOGRAPHIC CAM- 
ERAS LP. Be , ‘ Denmark. 
The invention comcerns a noiseless utt for 
photographic camefas The principal feature of 
the invention is the use of bent edges on the 


shutter door or doors which edges cooperate with 


| the 





corresponding notches in the shutter board so 
hat in closing the door an air cushion is formed 
‘ ! ontributes to render the closing quite 
li tness he besides obtained 

1 safe way, the edges of ie plates overlaying 

‘ ‘ and being provided with packing 
BOOK RACK R. B. Cass, Johns Hopkins 
Hospital Baltimor Ma rhe invention has 
ri its object to provide a book rack of compact 
durable and ornamental form and adjustable in 
length und capable of being folded into a flat 
condition for storage or transportation The 
rack may | wijusted in length to fit the number 
of books held, and the entire rack exclusive of the 
cross bars, may be cut from a single piece of wood. 
FRUIT SORTING TABLE.—F, C. Gorpon, 
Cashmere, Wash The object of this invention 
to provide a table of the character specified 
wherein a series of runways for fruit is formed by 


spaced rollers inclined to permit the fruit to roll 
the rollers being manually con- | 
to present different parts of 
the fruit for inspection 

MOTOR.—C. F. Usckxe, New London, Wis. | 
his invention relates to motors for draft pipes, 
and has for its object to provide a motor adapted 
to be operated air currents wherein, a draft 
pipe is provided in which the motor is arranged, 
acting to circumscribe and direct and 
intensify the current that acts upon the motor 
A damper is provided above the motor for regu- 
lating the air current. 

rOOTH-PICK HOLDER.—S. G. SINGLETON 
Box 911, Burke, Idaho. The invention relates 
more particularly to a tooth pick holding device, 
the principal object being the provision of a 
container which will keep the tooth picks in a 
perfectly sanitary condition, free from dust, 
insects, and the like, and also from contamination 
during the extraction of one or more of the picks 
Another object is to hold the tooth picks in a 
convenient position for extraction by the fingers 
without necessitating the touching of any of the 
picks except the one selected 


down the same 


trolled to oscillate 





by 


pipe 


WATER TANK ELECTRIC DISPLAY 
SIGN F. W. Meyer, 187'4 3d St., Jersey 
City, XN. J The object of the invention is to 


which surrounds a water tank, 
the frame of the 


provide a sign 
tower, smoke stack or equivalent 
sign being mounted on a platform 
instead of carried by the water tank or 
equivalent object, the means for mounting being 
simple and so d-signed that the sign can be easily 
operated with a minimum of electrical power. 


rotatably 
being 


Machines and Mechanical Devices 

VALVE.—J. C New Iberia, La, 
The invention has for its object to produce a 
valve adapted for use in connection with gage 
cocks, globe valves, angle valves, and blow-backs, 
leaks the valves may be remedied 
without the necessity of killing the boiler, the 
said valve never requiring regrinding or repairing 


FRUIT GRADER A 


RoBserts, 


wherein in 





GuienarRp and F. 


_ Rosteer, address Ideal Fruit and Nursery Co., 


Hood River, Ore. The invention relates to the 
type of fruit grading machines in which a plurality 
of travel longitudinally of the 
machine to the fruits, and transverse 
belts disposed above the carrier belts at various 
elevations serve respectively to select fruit of a 
predetermined size, discharge the fruit by 
frictional engagement thereof into bins at opposite 
sides of the carrier belts 
Pertaining to Recreation 

TOY.—G care Woodcraft Co., Atlanta, 
Ga. The object of the invention is to provide a 
toy wherein and rear wheels are 
each pair having an axle, the axle or 
pair being secured to a which 
carries a seat while the axle of the front pair is 
secured to a plate having a tongue A child may 
propel the vehicle by means of his or her feet, or 
n coasting the feet may rest upon a cross rod 

Pertaining to Vehicles 
CONSTRUCTION.—J. W. Paice, 

Henrye Okla. The invention re- 
tire constructions which are especially 
An 
by means of which 


conveyer belts 


convey 


to 


KING, 


pairs of front 
provided 


the rear plate 


TIRE 


Rox 651, tta, 


lates to 


designed for vehicles such as automobiles 
object is to provide a. structur: 
t rubber tire may be held in extended condition | 
egardiess of punctures A further object is to 
provide a spring stiffening means of such con- 
tion that the tire may be pressed entirely 
out of shape, but will be brought back into shape 
by said means without bending the latter beyond | 
its elastic limit 

SIDE DUMPING HAND CAR.—J. G.}| 
Merevira, Lynchburg, Va. The _ invention 


relates particularly to hand cars of the type de- 


st 1 


Patent No. 1,230,005, granted 
12th, 1917, 
present invention being to provide certain means 


scribed in 


same inventor June the object of the 
in connection with a laterally shiftable platform 
f cars of this character to act either as handles 
for 


he lowermost 


in the dumping, or as supports for 
of the platform in dumped 
position where the ground is low. 


issistance 


side 


FRICTION GEARING.—G L TACQUES, 
Neillsville, Wis. The invention relates more 
particularly to friction driving connections for 


automobiles and other motor cars, the prime ob- 


ject being the provision of a construction wherein 


the driving friction member may be the softer 


x ———4 





= 














A TOP PLAN VIEW OF THE INVENTION 


of the two friction members, whereby to obviate 
flat surfaces which cause pounding. A further 
object is the provision of a construction whereby 
the speed may changed gradually without 
disengaging the friction members. 

TIRE REPLACER.—C, C. F. REININGEK, 
Franklin Rd., Valley Stream, L. 1., N. ¥. The 
invention has for its general objects to provide a 
tool for quick!y and easily applying the tire shoe 
to a wheel rim, the tool being in the nature of a 
lever arranged to bear against one side of the felly 
as a fulcrum point and having adjustable membets 
first for engaging the inner bead of the tire; and 


be 


to the ! 





after such bead is applied to the rim the members | 


are adjustable to a different position for engaging 
the outer or second bead of the tire to pry the 
same on to the rim. 

SHOCK ABSORBER.—G. L. Jacques, Neills- 
ville, Wis. Among the objects of the invention 
is to provide a shock absorber with connection 
between the running gear and the body of the 
vehicle. The prime object being the provision 
of a shock absorber which includes a_ piston 
movable within and toward the opposite end of an 











AND 


A SIDE VIEW PARTLY BROKEN AWAY, IN 


SECTION 


air cylinder, together with means controlled by 
the piston, whereby to cut off and establish 
atmospheric communication respectively at the 
front of and in the rear of the piston in its move- 
ment toward either end of the cylinder. 

CONVERTIBLE AUTOMOBILE BODY.— 
W. H. Dovetras, address Healey & Co., 1662 
Broadway, New York, N. Y. The invention 
relates to automobile bodies having a permanent 
top, its object is to provide a body arranged to 
permit of conveniently converting the same from 
closed to open or vice versa. Another object is 
to permit of conveniently taking out the rear 
windows, whenever desired, and to increase the 
inside width of the body without increasing the 
outside width. 

AUTOMOBILE LOCK.—B. E. Picket, ad- 
dress G. 8. Brown, Alpha Portland Cement Co., 
Easton, Pa. The object of the invention is to 
provide an automobile lock more especiclly 
designed for locking the steering mechanism to 
prevent unauthorized persons from running the 
automobile Another object is to permit of 
installing the lock on the steering mechanism as 
now constructed and without requiring alteration. 

SPRINGING OF VEHICLES.—A. J. Apams, 
Heywood, Near Westbury, England. This in- 
vention relates to springing of vehicles of various 


sorts, of the kind wherein the vehicle frame is | 


attached to the axle fittings through the medium 
of bell crank lever arranged longitudinally of the 
vehicle and attached to the usual shackles of the 
laminated springs, which are replaced and acting 
on coiled springs placed in a horizontal position 
directly below the axle. 


| 
} 
| 
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DIRIGIBLE HEADLIGHT.—G. W, J, 
Bloomfield Ave., Newark, N, J. 
Among the objects of the invention is to provide 


CRABB, 77 


means for steering a headlight for automobiles 
or like vehicles in accordance with the steering 
of the wheels of the vehicle so as to cause the 
light to be directed substantially in the direction 
in which the vehicle is to be driven. ‘The main 
object of the invention is to provide a practical 
means whereby the headlights will be auto 
matically steered to correspond with the steering 
of the vehicle 


BICYCLE HUB BRAKE,—A. L. CLeaver, 
P. O. Box 984, Peterborough, Ontario, Canada, 
This invention relates to brakes that are more 
commonly used in connection with foot-propelled 
vehicles although certain features of the invention 
are applicable for use in connection with cranke 
operated mechanisms. Among the objects is to 
provide a bicycle hub brake having direct and 
positive forward driving connections between the 
sprocket wheel and the hub proper and with a 
very slight amount of lost motion incident to a 
prior actuation of the brake. 


LOCK.—R. G. Cameron, 447 Main Ave., 
San Antonio, Texas. The invention has for its 
object to provide a device of the character speci- 
fled for locking the control pedals of a motor 
vehicle from movement in either direction, the 
said lock being arranged between the pedals and 
arranged to simultaneously engage and lock both. 


HEADLIGHT HOOD.—R. H. Iretanp, 48 
Nostrand Place, Richmond Hill, L. I., N. Y, 
The invention has for an object the provision of a 
construction which will cause the light to be 
projected an appreciable distance ahead of the 
lamp and on each side thereof, sufficiently to 
comply with the law of any State. Another 
object is the provision of a hood which may be 
readily attached to substantially any kind of 
lamp now on the market without change either 
in the hood or the lamp. 


ADVERTISING DEVICE.—T. Dovenerrr, 
526-59th St., Brooklyn, N. Y. The invention 
relates to changeable exhibitors or advertising 
appliances, and has particular reference to means 
for causing the presentation of variable panels in 
succession at certain fixed predetermined view- 
points. Another object is to equip a moving 
object such as a vehicle with changeable adver- 
tising appliances with facilities for actuating the 


| appliances from moving parts of the vehicle during 


progress. 

RESILIENT WHEEL.—I. Rosenrievo, Room 
26, Nat'l Bank of Montana, Helena, Mont, 
Among the objects of the invention is to provide 
a resilient wheel in which rubber or other similar 
cushion members are utilized and the resiliency 
or spring of bowed metallic spokes is utilized for 
producing the desired effect, a very resilient 
structure under ordinary circumstances and & 
much stiffer resilient structure for special cir- 
cumstances. 


AUTOMOBILE WHEEL.—A. W. A truorr, 





308 East First St., Tulsa, Okla. This invention 
relates © wheels of the floating-hub type, an 
object being to provide a wheel which will absorb 
shock. ‘The outer rim of the wheel is provided op 
its inner surface with a channel in which the edge 
| of the inner or floating portion movably fits, the 
| channel being fitted with thick, specially prepared 
lubrico to absorb shock. An extra compartment 








A PRESPECTIVE VIEW OF THE WHEEL AT REST 





{in the rim carries the over-compression of the 
movable substance supply and accentric move- 
| ments of the inner floating portion places the 
supply again in communication within the chan- 
nel. Another feature is a tread composed of 
traction plates or blades with a concrete material 
interposed between them. 
(Continued on page 20) 
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‘PERFOR MAN CE COUNTS 
Power and strength! These two that keep MACK Trucks constantly on 
ties of MACK Teeth impress them- the job. Bodies for all kinds of service 
selves on all observers. They are the and special loading and unloading 

outward indications of that inward appliances, tdo. 
perfection of design and manufacture Capacities 1 to 7% tons.. Write for catalogue. 


INTERNATIONAL MOTOR COMPANY, NEW YORK _ 
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s . “ 4 A 4 ‘ Ss 
ar ote | pa Cue 
} 
PERS?E k rw SHOW! THE DEVICE IN 
4UPPORTED POSITION 
arly relates to a device to be secured to a wall or 
el xt aad d to receive the tube 
neal being | to subject the tube to 
pressi f r | he contents The pres 
sure ans is of a character to make it unlikely 
hat an exce smount of the contents will be 
expelled a giver n even by a child 
DISPLAY rAND J \ jmapy, address 
F. J. Reagpon 1 Montgomery St., Jersey City 
J rhe par lar object of the invention is 
provide a stand applicable for the window 
lisplay of good ne of the main features is the 
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! provide a display stand in 
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PINWHEEL NOVELTY G. MARTEL, 
Union St., Brooklyn, N. Y The object of the 
is to provide a pin wheel novelty ar- 
display the national flag 
Another object is 


to move toward the shoulder thus forming a clamp 
for the tool. 
QUICK ADJUSTABLE 


Besso.o, San Diego, Cal. 


invention 


ranged to attractively 


rv other emblems 


patriot 


permit of readily attaching the novelty to a) more particularly to a quick adjustable wrench, 
coat or other article of wear, or to a stick Or sUD- | the object being to provide a simple construction 
porting device, to expose the pin wheel to the jncluding fixed and movable jaws, the former of 


action of the wind with a view to its being rotated 


which may be quickly adjusted toward and away 








in the usual manner from the movable jaw in applying the same to 
WATCHCASI L. Logs, 71 Nassau St., New| work, by means which also act in part to secure 
York, N. Y This invention relates particularly | pressure movement of the movable jaw toward 
to a case for a wrist watch, the particular object | the rigid jaw during the operative use of the 
is » provide a construction whereby a simple wrench 
strong structure is produced with a minimum QUICK ADJUSTABLE WRENCH =. 2. 
number of parts Another object is the provision | Besso.o, San Diego, Cal. This invention relates 
f a case in which a bezel is formed in such a) more particularly to a quick adjustable wrench 
anner that the crystal or glass may be placed | jn which provision is made for various adjust- 
in position from the outside of the case ments, the object being the provision of a strong 
CATTLE GUARD.—T. M. Fisner, Bastrop, | powerful and durable wrench which will at the 
Texas lhe invention has for its object to pro-| same time be comparatively simple and inex- 
vide a device formed from sheet metal sections | pensive. 
adapted to be arranged between the rails and on PROTRACTOR AND GAGE.—E. T. Ayers, 
the outer sides of the rails to prevent the passage | 454 Md. Ave., Washington, D.C. The invention 
f stock The metal sections are formed with 4) relates genc rally to protractors, and more par- 
series of upwardly extending pointed tongues | ticularly to a combined protractor and gage, the 
which will deter any stock tempted to cross the | object being the provision of a simple implement 
guard of this nature susceptible to ready adjustment 


OXIDATION OF METHANE R.K 
O1S F. St N. W D.C 


the objects of the invention is to provide a process 


BaILey, 
Among 


and manipulation, and capable of various uses 


Washington and of efficient and effective results. 


Heating and Lighting 


by means of which the oxidation of methane to : 
form such products as formaldehyde may be BOILER.—M. E. Hersert, care Herbert 
arried in a minimum of time The process Boiler Co., Root and La Salle Sts., Chicago, IL. 


“he “nt : for : > . ide « . 
ith the methane a substance | The invention has for its object to provide a boiler 


consists in 


having rt rer und xygen combined, at least | 5° arranged as to receive a maximum amount of 
le ing li wet ti “ - : » & «< 
it hstantial parts chemically, so as to constitute | beat from the fuel consumed, the boiler having 
1 substantial parts chemic: as t 
an oxid . gas. heating the mixture, cooling the | 2 Water chamber and water tube section, each 
heated mixture. and simultaneously naturalizing | S¢¢tion consisting of a pair of casings spaced apart, 
rtain of tl roducts by means of calcium car- | C@ch casing being partitioned horizontally into 
bonate or it valent upper and lower compartments, the upper com- 
. aartment of each casing communicating at one 
COLLAPSIBLE TOWER.—W. L. Bessoto, | ! ; 
1: . end with the water chamber, and the lower com- 
Si diego, Cal he invention relates particu- 
~ —" : “ : . partment communicating at the other end of 
larly to a collapsible tower of a nature capable of 
, the water chamber. 
varied us¢ and especially of use as a wireless 
tower, observation tower. elevatable gun support Machines and Mechanical Devices 


PISTON C.L 
Bakersfield, Cal The object of this invention is 
to provide a detachable connection between the 
and the rod, by means of which 
a new piston can be fitted to the cylinder without 


or in connection with fire apparatus The object STANCLI¥FF, 2332 Chester Ave:, 


being the provision of a simple and strong mech- 


control as well 
with 


anism capable of ready adjustable 


as quick elevation and collapsing movement piston piston 
minimum friction and expenditure of power 
disassembling the motor, or loose bearings, and 
like be remedied from the top of 


the piston, and wherein the piston grooves and 


Hardware and Tools 
ADJUSTABLE WRENCH.—W. L 
Diego, Cal The invention relates 


troubles may 
ICK 


BESsSOLO 


Ql 
San rings may be cleaned without removing the piston 
from the cylinder 
COTTON GIN 
Crocker, 1622 York Ave., Memphis, Tenn. An 
object of the invention is to provide means for 
condensing cotton after leaving the gin. Another 
object is to provide means for separating dirt 


particularly to a quick adjustable wrench capable 
of a variety of uses, it consists of a pair of curved 


jaws having inner toothed faces and having a 
crossed and pivoted relation to one another, one 
of the jaws being rigid with a shank forming a part 
of the 


handle of the wrench. and the other being 


engaged by a transversely extending 


spring controlled jaw actuating member. 

BOX STRAP.—P. F. Forses, 50 Columbia 
Heights, Brooklyn, N. Y Among the objects 
of the invention is to provide a metal strap pro- 
vided with nail holes to permit of quickly driving 
the nails through the holes into the material of the | A. Gotpberc, 375 E. 136th St., Bronx, N. Y. 
box to fasten the strap in place, to provide means | The invention relates to musical instruments 
to the hole, thus facilitating | and has particular reference to reliable protectors 
and to provide the strap | Of the drum head from rain, snow or the like, 
them- | making it possible for the drummer to meet any 
selves in the wood or other material of which the | engagement without regard to weather 
thus aiding the nails in holding the | enabling him to manipulate his instrument with 
| little or no inconvenience to him, and with but a 
slight muffling of the music. 


the gin, and to prevent the passage of dust and 
dirt along with the condensed cotton. 
Musical Devices 
DRUM COVER AND RAIN PROTECTOR.— 


for guiding the nail 
the operation of nailing 


with fractured bosses adapted to embed 


box is made 


strap in place 


CLAMP APPLIER.—J. Zetiter, Mobridge, 
8S. D. The invention relates to a clamp applier | Prime Movers and Their Accessories 
for clamping flexible tubes by means of wires.| MAGNETIC ATTACHMENT FOR EN- 


The particular object of this device is to provide 
resulting in the 
yet willina 


GINES AND THE LIKE.—H. L. 
Wentworth Ave., Ill.. This invention 
has for an object the provision of an attachment 


a tool of simple construction, Chicago, 


consequent economy in manufacture 


perfect manner draw he wire clamp firmly | for engines, for cleaning oil of foreign matter and 
around the hose thereby causing a better action of the moving 
CLEVIS E. W. Sr. Onee, 1517 Tower Ave.,| parts. Another object is to provide a construc- 


Wis 
to provide mechanism for use in connection with 


tion which may be attached to the timer or to 
other parts of machinery in an internal combustion 
engine for removing the waste or loose magnetic 
material or other foreign matter from the oil. 
COMPOUND GAS ENGINE.—H. W. Krs- 
NEY, Lynchburg, Va. This invention relates to 
internal combustion engines and has to deal more 


Superior, The invention has for its object 


the clevises, for preventing displacement of the 


bolt, and for preventing the spreading of the arms | 


of the clevis at the bolt The device insures a firm 


engagement, at the same time providing for an 


disengagement, any tendency of the clevis 


easy 








828! the handle and the shank, and a ring is mounted ; 


WRENCH.—W. L. } 
The invention relates | 


| 
CONDENSER.—M. J. |} 


dust and foreign matters from cotton after leaving | 


and | 
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it may be immovably supported in the road bed 
and will be durable and very effective in use. 


| Pertaining to Recreation 

CIRCULAR SWING.—M. Jounson, 249 
56th St., Brooklyn, N. Y. The invention relateg 
to amusement apparatus such as are used in 
pleasure resorts, its object is to provide a circular 
swing of the centrifugal type arranged to provide 
an exhilarating ride for its patrons. Another 
object is to enable the operator in charge to vary 
the action at will thus producing varying sensa- 
tions in the occupants of the passenger carriers 
during the ride. 


GAME APPARATUS.—R. G. CLARKE, 662 
W. 184th St., New York, N. Y. Among the 
principal objects which the invention has in view 
is to provide a parlor baseball game in which the 
players may use their judgment, and not neces- 
sarily leave the outcome of the game entirely to 
chance, to provide means whereby the plays will 
occur relatively to each other as the average in 
the regular field game, and to furnish two sets of 
three cubes or dice, that can be composed into 
eight each representing a pitcher of 
different ability. 

Pertaining to Vehicles 

VEHICLE TIRE.—F. J. Peirce, Parkers 
Landing, Pa. The invention relates to tires for 
vehicles including automobiles and trucks, and 

| more particularly to a tire to be employed in lieu 
| of pneumatic tires, including elements whereby 
it is convertible for use either as @ summer or 


sets, set 








SECTION, 


A VERTICAL INCLUDING A SUMMER TIRE 
CERTAIN ELEMENTS OF THE WINTER TIRE REMOVED 


winter tire. A further object is to coordinate the 
winter and summer tires so that the latter at the 
exterior will be resilient and may readily be ap- 
plied to the wheel without removal of the winter 
tire as a whole. 


RESILIENT VEHICLE WHEEL.—H. H. 
ScuramMM, 28 West 48th St., New York, N. Y. 
The invention relates to vehicle wheels provided 
with a cushion between the felly and the tread, 
the object being to provide a resilient wheel more 
especially designed for use on automobiles, auto 
| trucks and similar vehicles, to give resiliency 
without danger of puncturing or otherwise injur- 
} ing the cushion. Another object is to permit of 
using the wheel in cas* the cushion is rendered 
inactive for any reason. 

Designs 

DESIGN FOR A HEADLIGHT DIMMER. 
—P. P. Hern, care Joseph Bory, 444 E. 79th St., 
New York, N. Y. 

DESIGN FOR A CONFECTION CON- 
TAINER.—W. F. Hirzeman, care Hlios Chemi- 


| cal Co., 366 Atlantic Ave., Brooklyn, N. Y. 


Keun, 6847 | 


| 


DESIGN FOR A COVER FOR A POWDER 
CONTAINER OR SIMILAR RECEPTACLE. 
—C. 8. Humpnurey, Bush Terminal, No. 10, care 
Manhattan Can Co., Brooklyn, N. Y. 


DESIGN FOR A RECEPTACLE.—C. §S. 
Humpurey, Bush Terminal No, 10, care Man- 
hattan Can Co., Brooklyn, N. Y. 


DESIGN FOR A CAN OPENER.—O. Katt 


| ENBERGER, care Lawson Mfg. Co., 228 W. Superior 


pread with this holder, tightens the holder | particularly with a conrpound engine for automo- 
on t bolt | biles or other uses, whereby additional power can 
rooL HANDLE C. Smrrx, Albuquerque, | be obtained, greater flexibility secured, as well as 
New Mexico ‘he invention has for its object | facility in starting A more specific object is the 
to provide a simple handle which may be made | provision of a combination of a main explosive 
of hard wood, and which has a size adjustment | engine, with means such as a pressure reserve 
for tools. The handle comprises a grip portion | tank to which products of combustion are ad- 
und a shank which is provided with radial longi- | mitted through a special valve before the piston 
_ | of the engine reaches the end of its working stroke. 
SJ Railways and Their Accessories 
RAIL TIE AND CLAMP.—J. E. Lanerorp, 
818 E. 21st St., So., Salt Lake City, Utah. The | 
invention relates generally to rail ties and clamps 
\ RR VAT OF SER BEVIS AS SONEES TO.4 | and is more particularly a composition tie having 
tudinally extending cuts, forming tongues of | means embedded therein adapted to provide for 
slightly less thickness than the width of the file | the effective holding of rails against displacement 


to be held. There is an annular shoulder between | or overturning; the outer surface being such that 


Ave., Chicago, Il. 


DESIGN FOR A BUTTON.—W. J. Kiem, 
address Halheimer Bros., 49-51 W. 24th 
New York, N. Y. 





We wish to call attention to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. 
Our staff is composed of mechanica!, electrical and 
chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter 
involved, or of the specialized, technical or scien- 
tifle knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 


| the United States. 


MUNN & CO., Patent Attorneys 
233 Broadway, New York, N. Y. 
Branch Offices: 625 F Street, Washington, D. C. 





801 Tower Bldg., Chicago, Il. 
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In cold weather 
the shutters close 
automatically, in- 
suring the proper 
heat for the most 
efficient opera- 








In warm weather 
the shutters open 
wide, insuring the 
efficient cooling 
of the engine 
under the most 
severe driving 





tion of the engine 


conditions. 


No Compromise between 
Winter and Summer Cooling 


The ordinary radiator is a compromise between 
winter and summer driving conditions. 


To cool the engine satisfactorily on the hot days 
of mid-summer and in warm climates, it must be 


} of a size and capacity far in excess of winter require- 


ments. Over-cooling in the winter time results— 
which means gasoline condensed on the cold 
cylinder walls, diluted lubricating oil—a_ balking 
“spitting” engine—excessive wastes in gas and oil 
consumption. 

Harrison Shutter Radiators, automatically con- 
trolled by the Harrison thermostat, bridge the 
gap between the widely variant conditions of all- 
year and all-climate driving—giving a radiator 
cooling capacity exactly proportionate to the motor’s 
needs. 


When engine temperature exceeds 180 degrees 
(the point of greatest combustion efficiency), the 
shutters are wide open-—increasing cooling power 
to the maximum. When the temperature drops to 
140 degrees, the shutters are closed completely — 
conserving the heat. 


Quick “warming-up”—easier starting—improved 
carburetion and ignition—gasoline and oil econo- 
mies result. 


Motor cars equipped with Harrison Shutter- 
Controlled Radiators are making an increasingly 
strong appeal to the motoring public. 


Because it is nof a compromise, the Harrison 
Shutter Radiator makes any automobile on which 
it is used an all-season, any-climate car. 


Harrison Radiator Corporation 


General Sales Office 
Detroit, Mich. 


HARRISON 





Shutter- 
Controlled 


Hexagon 


General Offices and Factory 
Lockport, N. Y. 


Radiat 
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Five Men and a 
Hand Truck 


L 
4 perform the 





For a factor 


Yale 


use a 








9 East 40th Street 








ND the one man with the 


For hoisting Forgings, 
thing that has to be lifted and handled—the Yale 
Spur-Geared Block does it with Ease, Speed, Max- 


imum Safety and at lowest cost. 


‘Meshes Key 

















One Mananda Yale Spur- 
Geared Chain Block on 
an I-Beam Trolley 


Dies, 


u your copy 


cking equipment 
system 


Yale equipment will 
same work in the safest way, take 
up less working space, and do it quicker. 


Machinery—any- 


‘From Hook-to-Hook-a-Line-of-Steel’ 


The new Yale 19D catalog shows you many ways 
to save money and increase production in your 
plant by using Yale Chain Blocks and Electric Hoists. 


Let us send 


The Yale & Towne Mfg. Co. 


Makers of the Yale Locks 


New York City 


MARK 
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The Refinement of Details 
(Continued from page 7) 
presemted, the lines being greatly im- 
proved throughout in many cases due to 
a new method of body mounting in which 
the body is suspended on brackets at- 
below the upper edge of the 
| chassis frame, instead of being mounted 
on top of the frame as formerly. The 
result has been to drop the body sides 
several inches closer to the ground, giv- 
ing an unusually low hung appearance, 
without sacrifice of road clearance. Also 
the construction has been stiffened, due 
to the sills being laid on edge, instead of 
flat, and body squeaks and rattles have 
consequently been permanently eliminated. 





| tached 


Minor improvements in the body in- 
clude such refinements as sheet metal 
aprons concealing the gasoline tank, a 





well in the front floor boards for the tire 
pump connection that is concealed by a 
pressed steel cover, the carrying of the 


| emergency starting crank in a _ pocket 
| tailored into the lining of the cowl, and 
ithe method of holding down the floor 


| boards by resting them on brackets with 
integral studs projecting through the 
boards, to the upper ends of which are 
| fastened nickel plated half nuts. 


The Romance of Invention—VI 
(Continued from page 8) 
| than most. He will tell you... has 
| told you in a little book which he wrote, 
| called “Dynamite Stories”... that he 
paid the price of a left hand to learn 
something about the respect due to fulmi- 
nate of mercury. What his book doesn’t 
tell is that after the explosion, it took 
all day to get a doctor. When the doc- 
tor commenced to work, said 
something about examining Mr. Maxim's 


someone 
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these Ulamps of strength 


28 8. Clinton St 


Chicago, III 
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Buffalo, 











applied, witl 


built with a 


iJ] Williams’ “C”’ Clamps are 
for « clamp purpose 
{ 
Hi They are made for Heavy, 
i makers’ Service by 
Ht tury experience behind then Tl 
HH] 
' 
| Shall we send you copy ot our 
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| J. H. WILLIAMS @ CO. 


N Y. 


brute strength 


ore trength, scientifically 
or clumsine that’s Williams’ 
Forged Clam 


out bulk 
“Vulcan” Drop- 


] jurpose 


Maximum capacity 18”. 


Medium, Light and Tool 
drop-forgers with — half a cen- 


all guara..teed. 
| 


booklet 


describing 


‘*The Drop-Forging People” 


28 Richards St. 
Brooklyn, N.Y. 






































heart to see whether or not he could 
} Stand an anaesthetic. “Don't bother,” 
| answered the doctor. “Any man who 
}can stand the day this man has been 
| through and still smile hasn't got any 
heart or nerves either.” If any one 
chooses to wonder whether Mr. Maxim's 


is backed up by 
is the answer. 
Smokeless powder as used by the 
United States Government, consists of 
grains which are short, multi-perforated 
cylinders, the invention of Mr. Maxim. 
multi-perforations through the 
|grains are of the utmost 


moral courage 
courage, there 


physical 


These 


Like many great inventions, the wonder 
is as much in the simplicity as in the 
effect. 


| The important thing in any explosive 
| propellant is to get the maximum driving 
effect of the projectile. This 
secured by the Maxim powder by reason 
of the fact that the combustion of the 
grains is not instantaneous, but, com- 
| paratively speaking, 
| tire surface of the grain, within the per- 
forations and on the outer surface, 
multaneously ignited. As the combustion 
in the perforations enlarges them, more 
and surface is presented to the 
flame. This liberates the gases more and 
| more rapidly, which serve to keep the 
; pressure up behind the projectile in its 
flight along the bore of the gun. 

Mr. Maxim’s powder and 
other explosives were purchased by the 
DuPonts, with which concern he has ever 
since been consulting en- 
gineer. Maximite, his high explosive, 
and certain improvements in delay action 
fuses, were exhaustively experimented 
with by the Government, which has 
adopted them. Motorite, a strange new 
combustive material, is another of Mr. 
Maxim's inventions in the realm of ex- 
It is designed as a propellant 
for torpedoes and Mr. Maxim has also 
developed the device for its use, in which 
bars of it, forced into steel tubes to con- 
fine combustion to one end, provide in- 
tense heat to make steam, the steam and 
products of combustion together being 
used to drive the mechanism of the tor- 


is si- 


more 





smokeless 


connected as 


plosives. 


gradual. The en- | 


importance. | 


result is | 








(Continued on page 24) 
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40 Stops from 
IstStreetto 40th 


Not a happy life for ordinary 
brake lining. But Garco doesn’t 
mindit. Notabit. For Garco’s 
not ordinary. It’s good for steen 
thousand stops of that kind—and 
for just as many of those “slow 
downs” from 40 miles to nothing 
in half as many seconds. 

Specially selected asbestos; fine, 
strong wire; a friction that goes clear 
through. That’s Garco. Your dealer 
will tell you more. 


General Asbestos & Rubber Co. 
Charleston, S. C. 
CHICAGO 


NEW YORK PITTSBURGH 





BRAKE LINING 





Cleartone Phonographs 


$4.00 to $200.00 Retail 


Our Sundry Dept. offers Neodleg 88e r the 
Motors $1.35 to $14 . ch. Tope-Aims and 
ag ge $1.30 to $5 per set. ain Spri: 

react 


Fc Tg eecles, Sapphire 


and Parts at cenpeuabis prices 

Write for our &4-page catalogue, the only oneof 
kind in America, illustrating 33 different yee 
Talking ae hines and over Boo" cifieren 
graphic Pa 


LUCKY 13 PHONOGRAPH COMPANY 
== Dept. 46T, E. 12th Street, N. ¥., U. 8. 











ting Chea: 


__—_Cards,circulars, labels, , book. paper. P ress 
“T > Larger $25 Job press $]0u. Save money. Print 
it. All easy, rules sent. 








THE MIDGET — 
SLIDE RULE 


will instantly add, btract, multiply 
divide, solve asenaetiemn. give any root 
or power, Logarithms, Sines, Tangents, 


with every catalogue. 


Niles, Mich. 


nometry free 











Gilson Slide Rule Co., 
JEWELRY WORK 


LEARN WATCHWORK AND ENGRAVING 


A fine trade commanding . good salary and your 
vices always in demand 

or you can startin b 

ness for yourself. At 


BRADLEY INSTITUTE 
The greate st school for 
watchmakers inthe world. Ad- 
dress Herciogical Department H, 
Peoria, lll., for catalogue of in- 
Seeation.” Also Optics 
and Instrument Revair. 














You can be quickly cured, if you 


STAMMER 


Send eatery mere for70- 

mering and Stuttering, “Its 

cured myseif after yp Ss: 20 years. 
Benjamin N. Bogue, 15 Bogue Building, Indianapolis 
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“Its life ona today ~ it is 
USL DRY- CHARGED is 


| Pr pieee P2 pos ivee | G2 Ny = 








HY penalize yourself with a ‘‘new”’ battery that is readly 
old? Why be taxed for wasted battery-life—wasted be- 


fore service to you begins? 


All storage batteries are high-strung and ambitious. Unless 
restrained by the new method they are no sooner born than they 
begin to chafe inwardly—to wear away their vital elements in an 
eagerness to do something. And this wearing away, slow but 
sure, proceeds, through the months “on the shelf” at your dealer's 
or at battery stations. 


That's the old method of distribution to the public. Regardless 
of the maker's best intent, the newest possible battery you buy the 
old way, may actually start to work for you with an eighth—pos- 
sibly a half or more—of its life done for. Yet you pay for this 
lost life—this wasted serviceability. 


Not so with USL Dry-Charged Batteries. The USL unique 
and exclusive Dry-Charged, distribution-method frees batteries 
from all before-sale deterioration. 


The USL Battery does not leave the factory half finished to 
avoid “wet-shipping’. Everything needed to make the battery 
ready to work is accomplished at the factory, because only there 
can it be done with sure results. 


Then, the USL Battery is at once drained of electrolyte, 
thoroughly washed, and effectually air-sealed to protect it from self- 
attrition and shipped to your Service Station. While in this con- 
dition it is resting, doing no work—using up none of its full measure 
of battery-life. 


When you need a new battery, your USL Service Station re- 
stores the electrolyte, gives the battery a few hours’ freshening charge 
and hands you a new new battery with a full measure of vita! 
energy and life. 


Twenty-five hundred USL Service Stations and dealers make 
this direct-to-owner-delivery of new new batteries possible, both for 
regular equipment on new cars and for replacements on old cars. 


Thus batteries are saved from before-service wear and owners 
freed from the money tax for prior-to-purchase loss of battery-life. 


That's the exclusive USL DRY-CHARGED principle. 


(1) USL Batteries are USL Dry-Charged. 
(2) USL Batteries have exclusive machine-pasted plates. 
(3) USL Batteries are sold on a guaranteed adjustment-plan. 


Only three of a number of reasons why automobile owners 


should have a USL. 


U. S. Light & Heat Corporation, Niagara Falls, N. Y. 





stora 
batteries 


FREE {§ Our 50-cent Battery Book that answers every battery question. 
It’s a book you can't afford to be without if you own or drive 
an automobile. It's free if you mention the make and model of your car. 
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For a Luxury Shave 


Use Shavaid Just Once 
Then Compare the New Way with the Old 


This new scientific way of softening the beard insures an easier, quicker, 
more comfortable shave. Perfected after many tests and experiments, 
Shavaid does instantly what men have been trying for years to ac- 








complish. A Free Trial Tube will convince you. Send for it today. 

EN the nation over are it properly. It keeps the lather | 
trying this new way. moist and creamy. 

Every one who tries it As the blade glides over your 
es it. It is what every man face, you will be surprised at the 
has been looking for. absence of “pull,” of all smarting. 
Shavaid softens the beard in- No sia A is done ae — 
‘tantly, so that the razor “takes skin — there is no need tor sl 
hold.” It makes shaving a posi- shaving lotions or 6 parse a 
tive pleasure. The beard is re- face will feel cool and comfortable. 
moved easily, smoothly, without Do you shave close? Shavaid 
“pull” or smarting will prove apositive 
sensation. revelation to you. 


Not only will you 
experience a new 
satisfaction in 
shaving — a new 
after-shaving com- 
fort. Your face will 
be in better condi- 


Shavaid 


Softens the beard instantly 
—apply to dry face before 
the lather. 


The Better 
Way 
Noneed now forhot 


towels, for rubbing Saves time and trouble 











in the lather. These —no hot water, no “rub- ° ° 
F ptor ee aie bing in” of the lather. tion than it could 
Ol me tnods ake 
ever be under the 
time. They draw | Protects the face old methods, It will 
the blood . to the —skin remains firm and . 
_— ' smooth. be smoother, firmer, 
Surtace, open the . » x 
aeees Bon the Removes the razor “‘pull’’ younges looking. It 
skit s a Shav —harsh ways age the skin will lose that un- 
Ss 4 ‘ n¢er. © ae prematurely. natural dryness,that 
wd . 7 hg cee Replaces after-lotions “drawn” feeling. 
Ww etl t aa larsn —Shavaid is a cooling, 
methods were soothing balm. Try i —Free 
meant to accom- t F 
plish. of Charge 


Shavaid soothes and heals. Its The way to find out what 
beneficial influence is felt in- Shavaid will do toward giving 
stantiy. The burning, smarting, you an easier, quicker, more satis- 
after-shaving sensation is gone. factory shave is to send for a Free 


In its place is felt a cool, com- 
f That is why 


fortable satisfaction. 
Shavaid makes a luxury shave. 


Trial Tube. That will show you. 
Thousands of men are using 
Shavaid today. But you must 
test it for yourself. Just fill out 
the coupon and mail it now — be- 
fore you forget it. Then when 
your trial tube comes, see for 
yourself what Shavaid is. 


Real Shaving Comfort 


You will note the cooling, 
soothing effect as soon as you 
apply Shavaid to the dry beard. 
Then apply your favorite lather. 
Shavaid works better if 
the lather is nof rubbed 
in. Shavaid softens the 
beard perfectly, prepares 


Shavaid 


At Druggists—50c a Tube 


After you have used up the 
trial tube, your druggist can 
supply you at 50c a tube. 
If he hasn’t it, we will be 
pleased to fill your order 

direct. 


BAUER & BLACK, Chicago, New York, Toronto 
Makers of Sterile Surgical Dressings and Allied Products 


—_ —_ — 
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BAUER & BLACK, Chicago, IIL 








Mail free trial tube of Shavaid to 
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(Continued on page 22 
resulting in four times much 
as can be obtained from the use 
of compressed air, for the same torpedo. 

Mr. Maxim has also produced stabil- 
lite, a smokeless powder which can be 
used the day 
contributions in the 
manufacture 
here to catalog. 

It is interesting to note that as early 
as 1897, while in England, Mr. Maxim de- 
livered a lecture before the Royal Service 
Institution in which he demonstrated 
that the destruction of such forts as 
those at Liege and Namur was possible, 
and described the type of howitzers which 
could accomplish it. When these forts 
were reduced, the Germans used ordnance 
the principles of whose design were based 
upon that which Mr. Maxim had pre- 
dicted could be used. It should also here 
be chronicled that Maximite was the first 
of the high explosives ever made insen- 
sitive enough to stand the shock of be- 
ing used in an armor-piercing projectile, 


as 


plosives are too numerous 


and that the modern practice of delay- | 


action fuses, which puts the = shell 
through the protecting armor and 
plodes it inside a ship or fort, is a result 
of Hudson Maxim's work. 

Mr. Maxim has turned his busy brain 
to a great many different things. Among 
them is a game which he calls “War” 
and which he describes as “an improve- 
ment on chess.” However much the 
devotees of Caissa may deny that chess 
is capable of improvement, no one has 
tried “War” but is willing to admit that 
the inventor has produced a very interest- 
ing game, and one in which the complica- 
tions of chess have been raised to the 
nth power. It is also interesting to hear 
that F. J. Marshall, American Chess 
Champion, suffered defeat in only 
first three games of “War” 
with the inventor. “After those first 
games,” and Mr. Maxim chuckles at the 
memory, “I couldn’t do anything with 
him, playing my own game.” 

Mr. Maxim is at present much inter- 
ested in food, and especially in produc- 
ing a new army ration. He is the in- 
ventor of so-soya, a word coined from 
“some” and “soya,” indicating that the 
product contains some soya beans. Mr. 
Maxim believes that the soya bean, a 
staple in the East, must eventually be- 


come a staple in the West, on account of | 


its great food value. He has worked 
over it until he has eliminated the harsh 
and uninviting taste which has prevented 
soya from being popular to Western pal- 
ates and believes that both “so-soya” as a 


food element and his other preparations | 


of soya beans must eventually find a| 
prominent place on both American and 
European tables. Incidentally, it must 
not be forgotten that Mr. Maxim is him- | 
self ar 
in preserving, jelly 
which any housewife might well envy. 

Personally, Mr. Maxim is beloved of a 
large circle of friends. He has a bound- 
less enthusiasm for whatever interests 
him, and the quality of inspiring. enthu- 
siasm in those who work with him. 
Whether he is amusing himself on the 
tennis court, with the gloves, or driving 
his car at quite reckless speed about the 
roads near his estate on Lake Hopat- 
cong, N. J., admiring paintings, of which 
art he is a patron, experimenting with a 
new jelly, testing a new explosive, writ- 
ing a poem, playing “War” or poker, dic- 
tating a letter or a lecture or engaged in 
argument, Mr. Maxim does what he does 
with all his might. 

It is this “maximight” of bodily and 
mental power which make the man the 
| driving force he is for good, as well as 
the underlying cause which has = 
him to the front as one of America 
leading men of science and one of 





our greatest and cleverest constructive 


thinkers, 


it is made, and his various | 
art of fuses and ex- | 


ex- | 


the 
he played 


-making and canning | 
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LEGAL NOTICES 
eeu NL Te 


PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
= write fully and freely to Munn & 
> Co. for advice in regard to the best 
_ way of obtaining protection. Please 
= send sketches or a model of your in- 
= vention and a description of the 
device, explaining its operation. 


All communications are strictly con- 
fidential. Our vast practice, extend. 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without = 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, z 
terms, etc., in regard to Patents, = 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 


MUNN & CO., 


626 Woolworth Bidg. 625 F 
NEW YORK and WASHINGTON, 
801 Tower Bidg., CHICAGO, ILL. 
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SOLICITORS 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
1876) one year 5.00 
Postage prepaid inUnited States and Possessions, 
exico, Cubs and Panama 


a Postage 
Scientific American $1.5 wd ome year additional 
Scientific American Supple ment $1.00 per year ad- 
ditional. 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific pone an Supplement 50c per year addi- 
tiona 
The combined subscription rates and rates to f 
countries, including Canada, will be furnis! 
upon application 
Remit by postal or express money order, bank 
raft or check 


efe . 
Classified Advertisements 
Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines ac 


Count seven words to the line. All orders must be 
accompanied by a remittance. 








BUSINESS OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti- 
more as explained. Address, Treasurer, 416 N. Howard 
| St., Baltimore Md. 








FOR SALE 
OUTRIGHT or on royalty basis, patent on pneumatic 
Bater system for deep wells. For full information apply 
wox 108, c/o SCIENTIFIC AMERICAN. 





NOTICE TO MANUFACTURERS 


UNDER the heading of Recent Patents you will notice 
an invention of my Automobile Wheel, which I have 
tested and met with more than expectations. I now 
solicit correspondence on the manufacture of same 
| Address A. W. Althoff, 217 West Second St., Oklahoma 
\— Okla. 


KEY DUPLICATING MACHINES 
| DUPLICATE keys for all Yale and similar locks 
iling Machine 
No misfits. Thousands in use. Sent prepaid, 
Money returned if not satisfactory. Harrison & Co, 
85 New Street, New York. 

















FOR SALE 
Complete set Scientific American and Supplement 
1909 to 1916 inclusive, except July, August and Septem- 
ber 1915. oy set 1916to date. Price reasonable. 
Address W. Eaton, 59 Linden St., Bayonne, N. J. 





WANTED—PATENT ENGINEER 


TECHNICAL Graduate for large manufacturing oF 
ganization to prepare new engineering developments for 
patent protection. Must have inventive ability, excel 
lent general theoretical knowledge in chemistry, phy® 
ics and engineering, as much knowledge as possible of 
manufacturing and knowledge of patents. Must have 
the ability to take the engineer's ideas and ex 
them into broad patent claims. Excellent opportunity 
for man of theoretical and scholastic tastes. Box 109, 
clo SCLENTLIFIC AMERICAN. 


SAVE 50° Build your own phonograph, Send 
© postal for information. Motors, tone 
arms, accessories. Complete sets from $14.00 up. 
Martin E. Sheridan, 412 West 42d Strett, New York City. 
Expert motor repairing. Satisfaction guaranteed. 
sore them. We are 


INVENTORS sieves ‘tient We'sre exper 


and developing ee Designing and 
York 














Give us only your ideas—we wil 


special labor saving machinery a specialty. 


Elk Mfg. Co., 1926 Broadway, New 
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To Harden and Dust-Proof 
Concrete Floors 


Just flush on the liquid chemical hardener Lapidolith and your con- 
‘rete floors will never dust or disintegrate. 
Lapidolized floors will last indefinitely. The cost of lapidolizing 1s 


“nNeap msurance 








a ol 
a Ei 
a i i : T 
‘ 
a TRADE MARK 
a: . jon 3 0,000 square feet of concrete floors last year—some new, some old. 
; a This unique testimonial from leading indus 
trial plants is convincing proof that concrete 
Ss Sonneborn Products needs Lapidolith to complete its hydration 
t Cemcoat—ihe sanitary, durable and make it granite-hard and dust-free 
' ; } . 
a} | a — all the ae Lapidolith makes the binder or Portland 
IES SS GRVERSS OF PEN are Cement so hard that it holds the sand in an 


} wel, Gl ot flat, white and colors 


unbreakable grip. 





; Lignophol the modem pre 

: asves of cid of new wooden floors Write for testimonials, from every line in 
Lencet led floors last longer, are every locality. Also sample of lapidolized 
justhe smooth and sanitary, and block and new booklet. “Why Lapidolize’”’? 
present a pleasing, decorative surface 





} Concrete for Permanence 
; Lapidolith for Dustlessness. 


i L. SONNEBORN SONS, Inc., Dept. 1, 264 Pearl Street, New York 
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Automobile Welding 


with the 


Oxy-Acetylene Flame 
By M. KEITH DUNHAM 


Price $1.25 By mail $1.30 Fully Illustrated 


167 Pages 

This is the only complete book on the ‘‘why”’ 
" of Welding with the Oxy-Acetylene 
can gain infor- 


> | es . 
and ‘‘how 


Flame, and from its pages one 


mation so that he can weld anything that 
comes along. 

No man can afford to be without this concise book, 
is it t explains the apparatus to be used, and then 
ce in detail the actual welding of all automobile 

The welding of aluminum, cast iron, steel, 
pper, brass and malleable iron are clearly explained, 
well as the proper way to burn the carbon out of 


head 


the combu of the motor. 


t10n 


SCIENTIFIC AMERICAN PUBLISHING CO. 


Woolworth Building 


223 Broadway New York 





Making the Automobile Complete 


Continued Jrom page 9 

eylinder block When the motor attains 
Its eflicient operating temperature prompt 
ly, the pistons and rings expand to their 
| proper t ind the escape of raw gasoline 
; past the pistons into the crank case where 
| it will dilute the oil is minimized. 

Unless a storage battery is kept prop- 
erly charged during the winter season, 
especially if a car is operated very lit- 


our northern 
marked de- 
to sulpha- 


tle owing to the severity of 
climate, there is apt 
in battery 


to be a 
due 


crease CUpPMCcITy 


tion of the plates and besides, the elec- 
trolyte of a depleted battery is apt to 
freeze if the car is kept in an unheated 
garage. The rectifier shown at 8 is the 


a large producer of electrical 
appliances and permits the motorist who 
alternating current available to 


product of 





has only 


give his storage battery a “boosting” or | 
conditioning charge whenever necessary 
and thus keep the battery in condition 
even if the car is not used for extended 


periods 
A combined 


is shown at 9. 


and recorder 
not only 


speedometer 


This device gives 


the total and trip mileage but also shows | 
the mileage of any tire from one to six, | 
thus enabling the careful motorist not 
only to check the service given by the} 
tires regularly used on the car wheels, | 
but also to keep track of the service 
given by the spare tires if these are 


used in emergencies. 





The extension-handle jack shown at 10 
|is a very strong jack intended for gar 
age or service station use and is a quick- 
acting, strong jack for heavy duty. The 
| operating lever or handle is five feet long 
}and makes it easy to lift heavy cars. 
The length of the handle makes it possi- | 


ble to place the jack under the axles or | 
other hard-to-reach places. 

Quick detachable non-skid chains which 
are made in various sizes suited for both 
trucks and passenger cars are shown at 
11. This is a simple chain device con- 
sisting of a pair of cross-chains attached 
to a fastening device that attaches to the 
indicated, permitting 
and removal. | 

A combination tire holder for light | 
cars is shown at 12 that is said by its| 
makers to provide for the dual functions | 
of a spare tire carrier and rear bumper. | 


as 


wheel spoke 
quick attachment 


It is made of steel throughout and the 
steel cradle is reinforced with a rib. 
The increasing boldness of motor car 


thieves and the small penalty they suffer 
when apprehended make it important for 





| motorists to take all the precautions 
| they can to prevent stealing of motor 
| cars. The lock shown at 13 is attached 


to the steering gear under the steering | 
and clamps the steering apparatus | 
front wheels cannot be turned. 
heavy-fuel system shown at 14 is 
commercially by a_ well- 
known manufacturer and is 
claimed to be a method of carbureting 
heavy oils that has been found to be ex- 
tremely satisfactory on heavy duty appa- | 
ratus such as tractors, motor trucks, ete. 
A heating chamber is combined with the | 
intake manifold of the engine and 
heated by the exhaust gases. It is placed | 
directly over the spray nozzle of the car- 
buretor and the heated chamber com- 
pletely vaporizes any liquid that may be 
into it. 


wheel 
the 
The 
being produced 


| SO 


accessory 


is | 


sprayed 


to the windshield frame, 


installed by boring a hole in the wind- 
| shield glass as illustrated. The cleaners 
are made of chemically treated felt. 


| The sharp pointed steel prods establish a 
connection with the lead cell 





suitable 








in time and great sav 


When driving in rainy or snowy 
weather, the windshield becomes cooled 
with moisture or ice and is hard to see 
through. The cleaner shown at 15 is| 
made in two forms, one to be attached | 


another that is | 


| The storage battery cell tester shown | 
at 16 is a device that consists of a re-| 
cording meter and a special nichrome | 


| wire resistance which connects the prods. | 
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connections or binding posts and make it 
possible to take cell voltage readings. 

A combined tire inflating valve, record- 
ing gage and automatic relief valve, as 
well as a simple hose coupling is shown 
at 17. This fitting is attached to the air 
hose of a hand or power air pump and 
is screwed on the air valve as any pump 


connector is. The knurled knob at the 
top is turned until the notch indicating 
the desired pressure is in contact with 


the indicator pin. 

A device to be attached to the radiator 
cap of an automobile that serves the 
purpose of an alarm When the motor 
overheats and also a condenser for steam 
is shown at 18. When steam escapes’ it 
makes a whistling sound; when alcohol is 
used in the cooling solution as in the 
winter months, the vapors are condensed 
and are returned to the radiator. 


The Nature of Things 
(Continued from page 10) 
“instant” we are not conscious of the 
whole of the world-space of four dimen- 
sions, but only of the three dimensional 


“cross-volume of consciousness.” 


As an illustrative analogy, we may | 
consider the observations that would be | 
made by a two-dimensioned man who 
lives on the surface of the water in a 


reservoir, and who is conscious only of 
phenomena which occur on that surface. 
Suppose that the water-level is rising at 
a fixed rate. Let a smooth telephone 
pole be placed vertically in the reservoir, 
part in, part out of the water. The flat- 
man can observe only the circular cross- 
section of the pole made by the surface 
of the water and this will remain appar- 
ently fixed in position and circular in 
shape as the water level rises—that is, 
as “time” on. The flat-man can 
have no knowledge of the rise in water- 
level of the 
where they cut the surfaces. If, however, 
the pole is slightly inclined from the 
vertical, the flat-man will say, “The pole 
is moving,’ because the place of inter- 
pole and water-surface will 
be changing position on the surface as 
the level rises; and this cross-section is 
the only “pole” the two-dimensioned man 
can know. 

Furthermore, if he makes careful ob- 
servations, he will notice that his cross- 
section of the “moving,” or inclined, pole 
is not circular, but elliptical; and he 
will be forced to the conclusion that bod- 


70es 
goes 


cross-sections of objects, 


section of 





| tion 
| Kinstein’s work. 
| in spite of 





| nomena in the field to which it applies. 


ies change their shape when they move. | 


In addition, he would decide that the 
“moving,” or inclined, pole did not keep 
the same “time” the fixed (vertical) 
one; provided that we stipulate that an- 
other flat-man who lives in the pole 
measure his time always by the rate at 
which water climbed up the pole when 
vertical. 


as 


Time as a Fourth Dimension 

There is no value in pushing this anal- 
ogy farther here; it sounds foolish 
enough already, perhaps. In_ science, 
however, nothing is foolish that works. 
We may assume that our relation to time 
is somewhat similar to the flat-man’s re- 
lation to the rise in the water-level, and 
then work out the consequences; and if 
the observations of nature agree with 
these, then the assumed hypothesis is true 
to the extent that any theory is true in 
physics. It works. If, now, we assume 
that our velocity along the fourth, or 
time dimension is that of light, which is, 
roughly, the Einstein-Minkowski hypoth- 
esis, we do find that the effects worked 
out from this assumption actually are 
verified by observation. A moving sphere 
appears ellipsoidal to a fixed observer, 
just as the moving circle appeared ellip- 
tical to the flat-man on the water. 

In Minkowski’s mathematical treatment 
the time dimension is taken as “imag- 
inary” in the algebraic sense. The stu- 





dent who attempts to push our water- | 


level, telephone-pole analogy too far will, 
on this account, arrive at results a little 
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different from Einstein’s; but in spite of } 
this the analogy gives an approximately | 
correct idea of the real meaning of the | 
relativity transformation. | 

If the Einstein time-space be assumed 
as a physical reality, quite startling and 
picturesque experiments can be devised. 
Fortunately or unfortunately, practical 
means of carrying through such experi- 
ments are lacking at present. Thus, if a 
man could be put in motion with a veloc- 
ity comparable with that of light (and if 
he survived the process), his time rela- 
tions might be considerably twisted, and 
what seems to us the future might be his 
present, or vice versa; while he could 
easily be in several places at what would 
appear to as the same time. Thus 
that fantastic romance by H. G. Wells, 
“The Time Machine,” wherein a man de- 
vises a usable means of traveling at will 
through time, is brought out of the realm 
of pure imagination into that of (highly) 
speculative science, 

To dwell much on such fantastic 
implications of the theory of relativity 
is inadvisable, because it distracts atten- 
from the solid scientific value of 
Neither is it necessary, 
fact that these concepts 


us 


too 





the 


| rest on the assumed existence of absolute | 


distance, time, and mass, to claim for the 
theory of relativity that it overthrows 
Euclidean geometry, or that it supplants 


Newton's law of gravitation or that 
it proves untrue our “common sense” | 
ideas of time. Euclidean geometry and | 


Newtonian dynamics alike serve the pur- 
which they were constructed ; | 
but they are not applicable with complete 
generality. The theory of relativity, on 
the other hand, is believed to hold good 
in all cases. In problems that do not 
involve high velocities, relativity reduces 
to Euclidian geometry, and Newtonian dy- 
namics, and common sense time, as a spe- 
cial but when the velocities met 
with in a problem are large, then relativ- 
ity predicts effect which, it seems, exist 
in nature, though “contrary” to Newton- 
ian dynamics. 

All physicists do not believe in the 
Einstein theory; possibly a majority of 
them do not, at present. It is too new. 
If it ever general acceptance, 
the reason will be that, in common with 
all successful theories in physics, it has 
the ability to predict new phenomena, and 
to correlate all important known phe- 


poses for 


case; 


comes to 


And the Einstein theory applies to a 
large part, nearly the whole, of physical 
science. It deals exhaustively with space, 
time, and matter, and with light and elec- 
tricity in part. It binds together the 
work of Newton and the work of Max- 
well. 

Newton, according to tradition, saw an 
apple fall from a tree, and was led to 
calculate the rising and setting of sun, 
moon, and stars. Einstein, if the news- 
paper report is correct, saw a man fall 
from a high building, and afterwards 
questioned him concerning his sensations 


while falling—thus going Newton one 
better. Einstein can explain everything 


that Newton could, and, in addition, the 
slight wabble in the orbit of Mercury 
which the followers of Newton could not 
account for, and the deviation in the path 
of light which we had never noted until 
Einstein told us to look for it. On the 
other hand whether or not the theory of 
space, time, and gravitation that has 
been devised by Einstein shall finally be 
accepted, we cannot but be astonished at 
the boldness which bridged the gap be- 
tween the man who fell from the: roof 
and the light which the South American 
eclipse photographs detected falling to- 
ward the sun last May. 


The All-Year Car 

(Continued from page 12) 
the manifold are also sold that enable 
the motorist to prime the motor with fuel 
of quick evaporative qualities such as 
ether and secure an even quicker start 
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Exact knowledge—this is the foundation 
stone upon which SPICER UNIVERSAL JOINTS 





and PROPELLER SHAFTS are built. 


Every lot of SPICER steel must pass the rigorous 
chemical and physical tests of the laboratory be- 


fore going to the shop. 


Since 1904 SPICER UNIVERSAL JOINTS and 
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|} and slush during the winter, 
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than if gasoline was used. 

power plant is so designed that once it is 
started and run for a few minutes no 
trouble is experienced. 


Storage Battery Should Be Kept Charged 
There 
taken in 


are certain precautions tu be| 
regard to the 
old weather. It 


in a good state of 


The 


storage battery 


during must be main 
charge for 
that the demands 
greater upon it because the lights | 
and the harder, | 
the other is that there is a drop in effi 
ciency reduction in temperature. | 
There will be no danger of the electrolyte 
freezing in a properly charged battery at 
iny temperature met with in 
heating effect all 
battery is being charged. It should be 
filled with distilled water at least 
two weeks during the winter if the car is 
in constant us, 
needs this attention every week. 


tained two 


first is 


reasons, 


are are 


used more engine starts 


with a 


America as 
there is a the time the 


every 


whereas in 


The oil used in the engine should be a 
lighter grade and one of lower cold test 
than used in the summer because of the 


summer it| 





normal thickening of oil with reduced 
temperature. The grease used in the uni 
versal joints, the change speed gearing 


and the rear axle should be almost a flui 
oil during the winter. In fact, 
makers advise the use of 600 W 
eylinder oil in the gearbox and differen 
tial an ordinary that is 
very satisfactory in summer will hardet 
cut channels in it 


some 


because 


crease 


up so the gears just 


and run dry. 


Comfort and Safety Must Be Considered 


Another thing to consider is the com 
fort of the driver and passengers and 
their safety. By all means put anti-skid 
chains all around, on the front wheels 


as well as the rear ones, when the roads 
are wet or covered with snow. 
chains not only give better traction but 
keep the car from side slipping and as 


fe 
hese 


sist in the steering and braking of the 
ear. An exhaust-heated stove in the rear 


compartment w illkeep the car-interior 
warm all the time the engine is running 


When driving in sleet, rain or snow 
the windshield will get covered with 
water and cloud up, making it difficult 
for the driver to see through. A _ wind- 


shield cleaner is easily installed and as 
it can be operated from the inside, the 
water can be wiped off sufficiently clear 
so a clear vision is maintained. The 
hands are apt to be numbed with cold 
because they are kept in one position for 
considerable periods of time on the hand 
wheel. Electrically heated pads or hand 
grips may be installed to advantage to 
keep the hands warm. 


During extremely cold weather, the 
carburetor should be adjusted so it will 


deliver a richer mixture than in the sum 
mer, especially if the primary air source 
is not properly heated. The cold air 
ply should be reduced as much as possi 
ble and warm or heated air taken into the 
carburetor in its place. 

The tires should be kept well inflated 
because they are not so apt to be cut with 
or frozen dirt, and all cuts in the 
tread should be filled in order to keep the 


sup 


ice 


water out of the casings. Changing a 
tire is not a pleasant job even under 
ideal weather conditions so care should 


be taken always to have a 
inflated on the carrier. 

In cold weather any water in the gaso- 
line is liable to give trouble by freezing, 
either in the gasoline line or in the car- 
buretor. If this trouble develops drain 
tha gasoline system by means of the 
drain plug located in the bottom of the 
tank and drain all gasoline 
strainer or chamois in filling 


spare fully 


shoe 


gasoline 
through a 
the tank. 
As there is always considerable mud 
considerable 
dirt may be brought inside the car on the 
shoes of the passengers. Cocoa fiber 
mats are made with simple wire clips 
so they can be attached to the running 


steam | 
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The modern | boards and make it possible to clean the 


feet before entering the car. 


More Care Needed in Winter Driving 


Much more care should be taken in 


driving a car during the winter when 
roads are slippery than at other times. 


Even with the brakes locked, the car is 
apt to slide over snow or ice and skidding 
is a very common fault. Speeds that are 
safe on dry roads are unsafe on wet high- 
ways and considerable judgment in driv- 
necessary. It should be remem- 
bered that water, snow or mud is apt to 
freeze on the steering connections, on the 
brakes and brake operating linkage. This 
the action of these parts 
or stop them from functioning altogether, 
so it is evident that careful operation is 
called for. 

In using tire chains during the winter, 
always see that these chains are correctly 
and the links are not turned, 


ing is 


‘STPict 


may re 


idjusted 


for if these chains are not properly ap- 
plied, considerable damage will result to 
the tire, as well as excessive noise due 


to the loose chains, which also often re- 
breakage. 5 
Special care should be used in washing 

car during the winter the high 
nish can be ruined by careless washing. 


sults in their 


as 


If soap is necessary be sure to use plenty 
of water and rinse the body thoroughly. 
Never use extremely hot or cold water 
for washing the body. Mud, grease, 
slush, ice and oil should never be allowed 
to remain on the car longer than is ab- 
solutely necessary. Mud, slush and ice 
should be soaked off with plenty of luke 
varm water and not rubbed off. A com- 
mon rubber hose, such as is regularly used 
without a nozzle, is the best 
method of cleaning the lower portions of 
the car, wheels, axles, springs, 
The rubber hose can also be 


nh garages, 


such as 


fenders, ete 


used for cleaning the body, but the 
stream of water should not be directed 
against the body with any force. After 
washing, dry the body immediately with 


a clean chamois skin, otherwise the finish 
cloudy and streaked. Be 
sure that all the mud and snow have been 
vashed off before using either a chan ois 
In no use the some 
or chamois on the body, that , 
been used on the running gear, as gri 
Lound to remain in it. 


may become 


or sponge. case 


sponge 


House Heating with Gas in Place 
of Coal 
Continued from page 13) 
Now, comparing these computed co 
with the actual costs of operating the 
heating system for a full year, or to 


recise, for an exactly equivalent time, 
from October to May, the following in- 
eresting and significant figures were 
found: 

Gas consumed: 399.300 cubic feet at ‘ 
80 cents per 1000... ..ccccccccces $239.44 
The foregoing included the additional 

story and rooms in the rear which had 

not been heated when the coal system 
was used. Careful calculations, for an 
exactly equivalent space heated by the 


former coal heating system—that is, the 
part of the building minus the top stor 
and the rooms in the rear which had no 
been heated by the coal system—brough 
the cost of the gas for heating such a! 
equivalent $191.55. The aet 
ual saving was therefore $18.95, and the 
nine per cent. 

this actual test of gas 
house heating in New York City with 
artificial gas at regular rates ‘has been 
watched with considerable interest by a 
small group of engineers. The announce- 
ment of the actual figures together with 
the fact that gas proved cheaper thar 


space to 


percentage saving 


The results of 


coal will come as a surprise to mos 
heating engineers. At any rate the re 


sults of the installation portend the fu- 
ture development of the entire gas busi- 


ness, and the general introduction 
throughout the country of gas house 


heating in place of the less convenient 
and more troublesome coal heating sys- 
tems.—W, Lambert, 


SSO Oe 
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